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a  subject  upon  which  there  were  practically  only  three  existing 
authorities.  The  first  of  these  is  Dnjardin/  a  keen-eyed  observer, 
who  saw  a  good  deal,  bnt  unfortunately,  as  fiar  as  the  Oribaiidm 
are  concerned,  drew  conclusions  from  what  he  saw  which  have 
formed  a  stxmibling-block  for  most  later  writers.  The  second  is 
Nicolet,  t  Bnd  this  ma^  be  treated  as  the  only  substantial  work 
upon  the  subject.  The  third  is  ClaparMe,|  whose  work  is 
excellent  as  far  as  it  goes,  but  it  only  deals  with  one  very  ex- 
ceptional species  of  this  family,  and  that  with  a  view  to  the 
development  rather  than  the  anatomy. 

W  hen  I  first  commenced,  my  idea  was  simply  to  verify  Nicolet's 
work  before  repeating  his  account  in  my  own  book;  and  to 
ascertain  that  it  was  correct,  not  only  for  the  one  or  two  species  he 
had  described,  but  also  for  others.  As  I  advanced,  however,  I 
found  so  much  variation  in  different  forms,  and  so  many  points 
upon  which  I  was  not  able  to  coincide  with  Nicolet's  descriptions, 
that  I  was  led  to  devote  the  greater  part  of  my  leisure  during  the 
summer  and  autumn  of  1882  to  the  investigation:  it  has  been 


Plate  n. 

Fio.  1. — ^Male  reproductive  Bystem  of  Noihrm  theleproctus,  x  50.  a,  a,  lobes 
of  the  testis;  66,  flat  portion,  possibly  vesioula  semiDfdis ;  cc^  vasa 
deferentia ;  d,  ductus  ejaoulatorius,  with  penis,  penial  skeleton, 
and  sclerites,  &c. 

„  2.~Peni8  and  penial  skeleton  and  sclerites  of  same  species,  x  600. 
a,  penis. 

„     8. — Penis  of  same  species,  side  view,     x  1500. 

„     4. — Semen  of  DamcBUS  genicuiaUu,     x  1800. 

„  5. — Female  reproductive  system  of  Or&tata  lapidaria,  taken  when  the 
creature  has  just  emerg^  from  the  nymphal  stage,  x  40.  a, 
ovary;  66,  oviducts;  c,  vagina;  </,  ovipositor;  e,  genital  platee; 
/,  anal  plates. 

„  6. — Female  reproductive  system  of  Oepheus  t^g^ocrawu,  mature,  showing 
the  oviducts  fuU  of  eggs,     x  60.    Same  lettering. 

„  7. — Female  reproductive  system  of  Dameeus  geniculaius,  mature,  ovary 
nearly  exhausted,  x  50.  Same  lettering ;  and  ^,  globular  ex- 
pansion of  oviduct ;  A  A,  copulative  suckers  (so  caUed) ;  « t,  tendona 
to  genital  plates ;  jj,  muscles  attached  to  same  tendons. 

„  8. — Portion  of  the  ovary  and  portion  of  oviduct  of  same  species,  up  to 
and  including  the  globular  expansion,     x  120.    Same  lettering. 

M  9. — End  of  trachea  in  acetabulum  of  leg  of  Lehaoma  palmicinctum. 
X  180.  a,  edge  of  acetabulum ;  6,  coxa;  c,  trachea;  d,  muscles 
of  leg. 

„  10. — Anal  sao  of  Noihrm  theleproctus.  x  100.  a  a,  no ;  66,  genital  platee  ; 
cc,  anal  plates.. 


♦  "  Premier  M^moire  sur  les  Acariens,**  Ann.  des  Soi.  Nat,  3rd  ser.  iii.  p.  5 
Journal  de  I'lnstitut,  1842,  p.  316. 

t  *•  Histoire  Katurelle  des  Aoariens,  qui  se  trouvent  aux  Environs  de  Paria,** 
Archives  du  Museum,  vii.  (1855).    Purls. 

X  "  Studien  an  Acariden,"  Zeitsohr.  f.  Wise.  Zool.,  xviii  (1868)  j).  446. 
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sogg^sted  to  me  that  tbe  results  may  be  of  interest  to  one  of  the 
bUo^cftl  societieB,  I  have  therefore  described  some  of  them  in  the 
present  paper,  instead  of  waiting  to  include  them  for  the  first  time 
m  Uie  future  treatise.  I  do  not  propose,  in  these  pages,  to  giye 
any  exhauBtiTe  aooonnt  even  of  such  portions  of  the  anatomy  as  I 
am  acquainted  with,  that  would  be  hardly  fitted  for  this  Journal, 
and  would  certainly  be  too  lengthy,  but  I  shall  confine  myself  to 
Bueh  portionB  as  seem  to  me  to  be  undescribed,  or  to  vary  sub- 
stantially from  Nicolet's  account,  and  to  such  other  parts  as  are 
neoesBary  to  the  comprehension  of  the  novelties.  It  is  only  fair  to 
Nioolet  to  point  out,  that,  in  his  beautiful  work  aboye  quoted,  he 
states^,  tha^  in  consequence  of  the  minute  size,  and  the  hard, 
opaque^  chitinous,  exo-skeleton  of  these  creatures,  he  found  the 
intOTial  anatomy  extremely  difficult.  Glapar^e  gives  a  similar 
leason  for  scarce]^  touching  upon  the  internal  anatomy. 

There  cannot  be  any  doubt  that  Nicolet  and  ClaparMe  were 
ri^t  as  to  the  difficulty.  The  largest  specimens  are  under  a 
nulUmelze  in  extreme  length,  and  miany  of  the  species  which  I 
have  dissedied  are  not  above  half  that  size ;  they  are  possessed  of  a 
chitinirad  catide  which  is  nearly  as  hard  and  as  brittle  as  glass,  and 
which  is  usually  quite  opaque  at  all  times  except  immediately  after 
the  ecdjTBiB.  I  first  tried  observations  at  that  period,  but  I  soon 
found  that  I  could  not  obtain  much  information  this  way,  for, 
although,  now  that  I  am  acquainted  with  the  organs,  I  can 
frequently  recognize  many  of  them  through  the  dorsal  plate  during 
its  short  period  of  transparency,  yet  the  view  is  too  imperfect,  and 
the  organs  too  much  hidden  by  one  another,  for  original  inquiry. 
I  endeavoured  to  stain  them  whole,  but  entirely  flEdled  in  getting 
any  stain  to  penetrate  the  chitin  of  the  exo-skeleton,  or  even  to  run 
in  at  joints,  stigmata,  &c.,  although  I  tried  the  air-pump,  hoping 
it  might  asflost.  Finally,  after  a  not  very  satisCeu^tory  attempt  at 
section  cutting,  I  determined  to  face  the  difficulty  of  the  small  size, 
and  to  rely  entirely  upon  actual  dissection — these  not^  are  the 
leBuIt. 

I  soon  found,  that,  in  order  to  produce  a  successful  dissection, 
the  creature  must  be  in  good,  healthy,  condition ;  it  must  not  have 
been  kept  long  in  confinement,  and  it  must  be  dissected  immediately 
after  death. 

The  dissections  have,  in  each  instance,  been  frequently  repeated, 
i  e.  upon  a  concdderable  number  of  specimens  of  each  species,  as,  in 
eonflequence  of  the  difficulties,  the  naturalist  would  be  too  liable  to 
error  m  judging  from  one  or  two  instances. 

AU  the  figures  are  made  from  actual  dissections,  they  are  not 
calculated,  or  put  together,  from  the  result  of  consecutive  sections. 
The  preparations  from  which  the  drawings  are  made,  are,  in  almost 
all  mstances,  now  in  my  possession,  stained  with  logw^.  and 
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mounted  for  the  Microscope,  so  that  their  appearance  can  easily  be 
yerified  by  any  one  interested  in  the  subject,  although  of  course 
different  opinions  may  be  entertained  as  to  the  correctness  of  the 
conclusions  yrhich  I  draw  &om  them. 

The  dissections  have  chiefly  been  made  under  a  Stephenson 
binocular,  with  powers  varying  from  an  inch  to  i  in.  and  low  eye- 
pieces; they  have,  however,  in  cases  requiring  it,  been  verified 
and  examined  under  amplifications  running  up  to  over  1000 
diameters. 

I  think  I  may  say  that  the  tendency  of  my  mind  has  been  a 
desire  to  confirm  previous  writers,  and  not  to  upset  their  state- 
ments. Where  I  am  not  able  to  agree  with  them,  it  is  that  I  have 
failed  to  obtain  the  same  result,  and  that  the  actual  organs  before 
me  do  not  seem  to  me.  to  agree  with  the  accounta 

The  principal  differences  which  I  find  in  the  internal  organs 
are  in  the  respiratory  system,  and  the  reproductive  system.  I  find 
differences  of  lesser  importance  in  the  aUmentary  canal ;  and  I 
believe  that  I  have  traced  some  secreting  organs  not  before  re- 
corded ;  these  are  the  points  upon  which  1  intend  to  touch  ;  and, 
finally,  I  shall  mention  two  matters  in  connection  with  the  exo- 
skeleton  which  seem  to  me  to  be  worthy  of  notice. 

It  is  necessary  to  describe  the  aUmentary  canal  in  order  that 
the  varieties,  &c.,  which  it  displays  may  be  understood,  although 
Nicolet  figured  the  greater  part  of  it  correctly  in  one  species. 

The  Alimentary  Canal 

In  the  Oribatidse  the  alimentary  canal  is  somewhat  short  and 
simple,  that  is  to  say,  there  is  a  comparative  absence  of  convolu- 
tions in  the  hind-gut,  and  the  very  numerous  caecal  prolongations 
of  the  mid-gut  found  in  many  allied  groups,  as  the  Aranea^ 
Picnogonidtty  &c.,  are  reduced  to  two,  which,  however,  are  usually 
of  great  size  and  importance.  The  proportions  of  the  parts  of  tl^ 
canal,  and  the  size  and  arrangement  of  the  caeca,  vary  greatly  in 
different  species,  but,  as  far  as  my  experience  goes,  the  divisions  of 
which  it  is  composed  are  always  the  same.  I  say  "as  far  as  my 
experience  goes, '  because  I  have  not  dissected  anything  like  thd 
whole  of  the  species. 

The  canal  is  composed  of  the  oesophagus,  the  ventriculus,  a 
short  small  intestine,  the  colon,  and  the  rectum,  terminating  in  thd 
anus  and  anal  plates ;  of  these  the  two  first  are  almost  horizontal, 
and  are  placed  in  a  straight  median  line  near  the  dorsal  surface; 
the  small  intestine  turns  downward  and  slightly  forward,  and  the 
colon  and  rectum  are  more  or  less  perpendicular,  and  lie  beneath 
the  ventriculus,  or  almost  so ;  the  result  of  this  is,  that,  when  the 
dorsal  shield  is  removed,  the  oesophagus  and  the  ventriculus,  with  its 
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eaeca^  are  usually  the  only  parts  of  the  canal  seen.  The  canal  is,  of 
eonise,  firmly  attached  round  the  cayity  of  the  mouth,  and  at  the 
anus,  bat  in  other  parts  it  seems  to  float  freely  in  the  general 
body-caTity,  with  only  very  slight  attachments,  if  any.  If  the 
ce8(q>hagns  be  cut  away  from  round  the  mouth,  and  the  rectum 
from  round  the  anus,  a  nair  may  easily  be  passed  under  the  canal, 
and  its  whole  length  be  drawn  out  on  the  hair  without  further 
injury. 

Taking  Nothrus  (hdeproctus  as  a  conyenient  tyne  : — 

The  c^ophciffus  is  a  long,  thin,  almost  straight,  tract  of  the 

canal,  extending  from  the  mouth  to  the  yentriculus,  and  haying  its 

lowest  point  at  the  former  and  its  highest  at  the  latter.    It  has  thin 

walls,  capable,  howeyer,  of  considerable  expansion  and  contraction. 

The  cayity  of  the  mouth  being  larger  in  diameter  than  the  lumen 

of  tiie  oesophagus,  the  latter  necessarily  widens  somewhat  as  it 

approaches  the  former,  and  the  widened  portion  might,  not  unfiEdrly, 

lie  termed  the  pharynx ;  posterior  to  this  the  oesophagus  continues 

of  almost  eTen  circumference  for  the  greater  part  of  its  course 

through  the  cephalothorax ;  near  its  posterior  extremity  it  widens, 

in  some  species  this  enlargement  is  considerable,  and  then  forms  an 

ingluTies  or  crop,  the  jabot  of  Nicolet ;  this  writer  correctly  giyes  the 

ingluyies  as  yery  much  deyeloped  in  Damasus  genictUatus,  plate  L 

fig.  3,  <; ;  in  Dammus  davipes  it  is  eyen  more  deyeloped  and  is  almost 

as  large  as  the  yentriculus.    I  cannot  say  that  I  naye  ever  seen  it 

80  large  in  other  genera,  but  it  is  no  doubt  quite  distinguishable  in 

many  otheis.     Nicolet  also,  in  the  same  drawing,  depicts  the 

QBsopha^gus  as  being  constricted  at  short  intenrals  by  circular  bands 

of  muscle,  so  that  it  presents  a  moniliform  appearance.     I  haye 

not  been  able  to  detect  this  moniliform  effect  in  any  other  species 

which  I  haye  dissected,  but  the  bands  of  muscle  are  usual.    In  the 

ingluyies  of  Damaus  geniculaius  these  circular  bands  of  muscle 

are  beautifully  seen  after  the  preparation  has  been  stained  with 

k^wood,  and  indicate  that  it  is  an  expansion  of  the  oesophagus,  not 

a  separate  stomach.     Nicolet  further  states  that  an  air-bubble  is 

inyariably  found  floating  in  this  ingluyies ;  my  own  obseryations  do 

not  quite  confirm  this ;  a  large  air-bubble  is  certainly  to  be  seen 

yery  frequently  floating  in  the  canal,  but  it  appears  to  me  that  it 

is  not  by  any  means  inyariably  present,  and  that,  when  present, 

it  is  more  frequently  in  the  yentriculus  than  in  the  ingluyies ;  it  is 

doubtless  due  to  the  creature's  liying  chiefly  upon  liquid  materials 

deriyed  from  yegetable  sabstances,   and  absorbed  by  a  sucking 

process,  which  accounts  for  the  presence  of  liquid  in  considerable 

quantities  in  the  fore-  and  mid-guts,  and  for  those  parts  not  being 

quite  filled  with  it. 

The  oesophagus  continues  the  whole  length  of  the  cephalothorax, 
and  passes  a  yery  short  distance  into  the  abdomen ;  it  is  sharply 
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oonstricted  by  a  circular  mnscnlar  arrangement  at  the  point  where 
it  enters  the  yentriculns,  forming  a  very  perfect  ysItb^  which 
prevents  any  food  material  from  returning  from  the  Tentricnlns  to 
the  cBSophagns ;  this  may  often  he  seen  yery  well  by  the  air-babble, 
which,  carried  by  the  liquid  in  which  it  is  floating,  may  he  obserred 
to  pass  down  from  the  oesophagus  to  the  yentriculus,  but  it  is  always 
stopped  at  the  yalve  whenever  it  has  a  tendency  to  return.  The 
oesophagus  enters  the  ventriculus  about  the  centre  of  the  anterior 
end,  which  possibly  it  may  not  be  proper  to  call  cardiac  in  a 
creature  which  is  not  known  to  possess  any  heart. 

The  ventriotUtis  is  the  largest  and  most  important  portion  of 
the  canal ;  it  is  a  wide  sac,  occupying  from  half  to  about  two-thirds 
of  the  length  of  the  abdomen,  near  the  dorsal  surface  (plate  I.  figs. 
1,  2,  3,  4,  b).  In  Nothrus  thdeproctus  the  sac  is  of  a  shape 
approaching  pyriform,  the  narrower  end  being  the  anterior  one, 
this  however  is  rounded,  although  smaller  thim  the  hinder  part ; 
the  posterior  end  has  a  tendency  to  a  blunt  median  poini  The 
walls  of  this  viscus  are  thick  and  muscular,  more  so  than  any  other 

dof  the  canal  except  the  rectum,  and  it  is  here  that  digestion 
^tless  chiefly  takes  place,  a  food  mass  may,  most  frequently,  be 
seen  occupying  the  pyloric  portion.  From  the  widest  part  of  the 
ventriculus,  i.  e.  about  two-thirds  of  the  length  from  the  anterior  end, 
a  large  caecal  diverticulum  arises  on  each  side,  and,  in  the  present 
species,  after  standing  outward  (lateraUy)  so  as  to  form  a  shoulder, 
proceeds  almost  straight  backward.  Hh&BB  diverticula  are  longer 
than  the  ventriculus  itself,  often  more  than  half  as  long  again,  and 
nearly  half  its  diameter ;  they  are  of  almost  even  size  throughout, 
so  that  they  present  a  sansage-like  appearance;  their  poisterior 
ends  are  rounded. 

There  are  probably  greater  differencies  between  the  ventriculus 
and  caecal  appendages  in  different  species  and  cenera  of  the  £unily 
than  are  found  in  any  other  part  of  tne  canal ;  this  is  especially  true 
of  the  size  and  form  of  the  caeca.  In  Hoplophora  magna  they 
have  become  very  small  in  proportion  to  the  ventriculus,  which  is 
widest  anteriorly,  and  prolonged  almost  to  a  point  behind.  The 
caeca  are  globular,  and  are  attached  to  the  ventriculus  by  short 
peduncles  (plate  I.  fig.  2,  d).  I  mention  this  species,  as  Nicolet 
ngures  it  without  caeca,  which  is  not  correct  in  the  specimens  which 
I  have  dissected.  In  the  case  of  BamsBUS  clavipes,  the  caeca  are 
not  any  longer  distinctly  visible,  but  are  mere  enleurgements  of  the 
outer  posterior  angles  of  the  ventriculus.  DamsBus  geniculatus  is 
an  intermediate  form  in  this  respect. 

Nicolet  treats  the  caeca  as  being  simply  diverticula  of  the 
stomach,  without  any  special  office,  and  this  probably  may  be  the 
most  obvious  and  natural  suggestion ;  as  far,  however,  as  my  own 
^judgment  goes,  I  doubt  the  correckiess  of  the  view.     In  the  very 
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of  the  colon  is  seen.  In  my  figures  of  the  alimentary  canal  the 
colon  and  rectum  are  extended  into  a  horizontal  position  so  as  to 
be  seen. 

Nicolet  in  his  drawing  of  the  alimentary  canal  of  Hoplophora 
magna  omits  this  portion  of  the  canal  altogether,  but  he  ^ves  one 
enlargement  of  the  hind-gnt  almost  as  large  as  the  Tentricmns ;  this 
enlargement  I  presume  he  intends  for  the  rectum.  I  can  only  say 
that  I  have  not  found  such  an  arrangement  in  any  of  the 
specimens  of  this  or  any  other  species  which  I  haye  dissected; 
indeed  Nicolet's  canal  diners  so  materially  from  what  I  haye  met 
with,  that  I  should  think  that  we  were  dealing  with  different 
creatures,  were  it  not  that  the  species  is  an  extremely  well  marked 
one.  The  walls  of  the  colon  are  &r  less  thick  and  less  muscular 
than  those  of  the  yentriculus  or  rectum. 

The  rectum  (plate  I.  figs.  1,  2,  3,  a)  is  usually  pyriform, 
sometimes  yery  small  where  it  arises  m)m  the  colon,  as  ia 
Hoplophora  m^na,  sometimes  larger,  as  in  Nothrus  theleprocttis, 
but  always  distmctly  diyided  from  the  colon  by  a  sharp  constric- 
tion ;  in  some  species,  as  Oribata  ptmctata,  it  continues  small  for 
some  little  distance,  gradually  enlarging  until  near  the  anus,  at,  or 
within  a  short  distance  of  which,  it  is  closed  by  powerful  sphincta: 
muscles ;  the  actual  anal  end  of  the  rectum  is  attached  round  the 
opening  on  the  yentral  surface  which  is  defended  by  the  anal 
plates ;  a  series  of  longitudinal  muscles  also  arise  from  tne  posterior 
parts  of  the  rectum,  and  are  inserted  in  the  exo-skeleton  near  the 
anal  plates ;  they  doubtless  assist  in  supporting  the  rectum  and 
holding  it  in  its  place,  and  probably  also  assist  in  defecation. 

The  rectum  itself  is  muscular,  with  the  bands  of  muscle 
arranged  circularly ;  this  is  yery  clearly  seen  in  Nothrus  thdeprodus, 
where,  as  in  the  last-named  species,  the  constriction  is  some  little 
distance  from  the  anal  plates ;  the  portion  of  the  canal  between  the 
two  is  comparatiyely  yery  thin  and  delicate. 

The  Accessory  Glands. — There  are  two  conspicuous  glands,  not 
I  belieye  mentioned  by  any  author,  which  I  propose  to  call  the 
"  preyentricular  glands  ' ;  they  frequently  show  like  two  black  spots 
through  the  dorsal  surface,  when  at  all  transparent,  particularly  in 
the  nymphs,  but  they  are  seen  equally  well  in  the  adults  when  the 
chitin  is  not  too  opaque,  and  they  appear  to  me  to  be  always 
present.  When  dissected  out  they  are  found  not  really  to  be 
black  but  to  yary  in  colour  from  deep  yellow  to  dark  brown.  These 
glands  are  shown  in  plate  I.  figs.  1,  2,  3,  4,y,  and  are  seated  oxx 
the  yentriculus  at  its  extreme  anterior  part ;  one  on  each  side  of  the 
oesophagus,  just  where  it  enters  the  yentriculus.  The  edge  of 
each  gland  is  on  the  dorsal  surface  of  the  yentriculus ;  so  that, 
from  the  dorsal  aspect,  they  look  globular,  and  often  are  so,  but 
more  frequently  they  are  somewhat  flattened  and  show  a  tendency 

Digitized  by  CjOOQIC 


•  «•       «  .    m        C  f    i     1       m     t 


•  *                         ..       .    •             •  M«  .   •    •                 .    V  ■            r    I      f        •• 

•  ■    *i               •-•                   •  •!#-■••                    •#•■■.■■ 

I                                         .•■                     •'                    •                ■«  •■                                  •■«■•••■«■• 

•  ••.•.■•                       ■••  •'■                             • 

«Mlft  ■■                                  •■■                                       tl«ll.« 

•      ••••••••.  •.                          ■•II'.           m 

•  •         ,                 I                         I'ltl  "■'                           !•                  4                        ■•• 

•  .                     •  V                        I                       ••        *                       ■        ■        « 

I           -  .        »    •                 •               # 

a  •■•••■                                  •■ 

.•        «                           .       %    .4                   .     •              ■           .  •                •       ■               ■                                 ■ 

•                           ■•■■r  •••                   i«                    • 


•    ■•                   I     p       •  .  •                              •• 

•             ■         •                          »•  »•■■■« 

•  •»                 ■■■«•  ■•• 
•         »           .^              ■• 

■                           ■•.•■«•           •              •  ■■                   •. 

•  .<«.  tw.  ■•!  ■•  « 

»i  .  «       •  ■  .         •  •  •■ 

«  •      ».      ■  .  11  I  ■  ■•  ■ 

I  «       ••  ••.•.■■  I 

.  .     '     .  r 

■•  •       .1    «  ■  t      ■  111 

«  •  •        ■ 


■  ■  •  .  •  • 

m         .  .  t  I.         •  .      • 

•   •  •  14  •        •  •  «  •      • 

■         ■■  t         •  1^        ■  ■■         .»  fc 

•••  •  ■  r        • 

V  •  •  It 

•  •  ■     wr  I 

•         •         •        t  .         •  ■  •      •  ■  I 


-   r 


Digitized  by  LjOOQ IC 


10  Transactions  of  the  Society. 

expresBly  states  his  complete  adherence  to  Claparede's  opinion, 
extending  it  to  Tromhidivm.*  On  the  other  hana  Lenckart  f  con- 
sidered ihat  a  similar  tissue  in  the  leach  was  not  hepatic,  and  Ledig 
in  his  histology  agreed  in  this  with  Lenckart,  and  the  more  recent 
investigations  of  Professor  E.  Bay  Lankester  t  would  seem  to  point 
rather  to  a  blood-elahorating  function  for  this  "  botryoidal "  tissue. 
I  have  not  been  able  to  find  any  salivary  glands  nor  any 
appendages  to  the  hind-  gat 

The  Beprodudive  System. 

This,  next  to  the  alimentary  canal,  is  the  largest  and  most 
important  set  of  organs  in  the  body ;  the  general  arrangement  is 
very  similar  in  the  two  sexes.  When  the  notogastral  soield  has 
been  removed,  the  genitalia  may  be  seen  lying  at  the  sides  of  the 
canal,  and  in  some  instances,  in  the  female,  when  the  oviducts  are 
distended  with  eggs,  they  seem  to  have  usurped  the  place  of  almost 
all  the  other  organs,  and  to  have  pushed  them  out  ox  position. 

The  Male  Organs  of  Oeneration. — These  consist  of  a  large 
central  testis,  or  more  probably  one  on  each  side,  coalescing  in  the 
median  line  by  being  imbedded  in,  and  united  by,  a  flat  mass,  which 
appears  to  perform  the  double  office  of  increasing  the  quantity 
of  the  secretion  and  acting  as  a  vesicula  seminalis;  two  vasa 
deferentia,  a  ductus  ejaculatorius,  a  penis  with  its  accessory  organs, 
and  three  pairs  of  copulative  suckers. 

The  testis,  treating  the  whole  as  one  organ,  is  very  large, 
sometimes  appearing  to  half  fill  the  body  and  force  its  lobes  up  to 
the  notogaster ;  it  usually  extends  the  whole  width  of  the  body, 
and  forms  a  saddle-shaped  mass,  which  underlies  the  ventriculus  in 
the  centre,  there  constituting  an  almost  flat  layer  of  considerable 
thickness,  deeply  indented,  both  anteriorly  and  posteriorlv,  as 
though  it  were  two  paired  organs  which  have  met  and  united ;  no 
sign  of  suture  or  demarcation  is  however  visible  there  (plate  II. 
fig.  1,  a,  b).  In  addition  to  this,  each  side  has  a  tendency  to  be 
buobed,  and  the  anterior  lobe,  which  is  part  of  the  flat  mass,  in 
some  species,  or  at  some  periods,  rises  much  nearer  to  the  dorsal 
sur&ce  than  the  posterior  one ;  the  whole  varies  somewhat  in  form 
in  different  species,  in  Nothrus  thdeprodus  the  anterior  lobes  are 
large  and  rounded,  in  Oribata  lajoidaria  they  are  smaller  and 
squarer.  Along  each  side  of  the  nat  part  already  described,  and 
partly  imbedded  in  it,  but  not  reaching  its  anterior  edge,  runs  a 
raised,  rounded  portion,  which  is  oval  in  Nothrus  thdeprodus^  but 
varies  a  Uttie  in  different  species.    I  have  not  ever  succeeded  in 

*  "  XJeber  den  Baa  von  JVomfrufnim,*'  Bull.  800.  dee  Nat  de  Moeoou,  1879. 

t  *  Die  MenBchliohen  Parasiten,'  vol.  i. 

i  Quart.  Journ.  Micr.  Sci.,  18S0,  p.  317.  r  -  ■ 

Digitized  by  V^OOQIC 


Observations  on  the  Oribaiidas.    By  A,  D,  Michael.         11 

findiiig  any  demarcataon  on  the  inner  side,  where  they  jom^  nor  in 
removing  one  from  the  other  without  tearing  hoth  to  pieces.  The 
snbstuice  of  both  is  white,  soft,  and  glandular,  but  the  rounded 
lobes  stain  more  deeply  with  logwood,  and  then  exhibit  a  mottled 
appearance ;  these  lobes  are  probably  the  true  testes,  the  flatter 
central  portion  would  seem  to  be  more  or  less  hollow,  and  to  senre 
as  a  yesicnla  seminalis,  as  well,  probably,  as  an  organ  secreting 
some  fluid  to  increase  the  quantity  of  the  spermatic  material ;  at 
all  eTaits  the  walls  are  very  thick  and  glandular. 

The  coalescing  (^  the  testes  into  an  unpaired  organ  is  of  course 
eonnnon  amongst  the  Araehnida,  e.  g.  Phalangiwn;  it  also 
reminds  one  considerably  of  the  arrangement  in  Homarus,  and 
in  Pleuroma  and  other  free-liying  Copepoda^  &c.,  among  the  Crva- 
taeeay  and  in  insects  a  very  dose  approach  is  to  be  found  among 
die  LepidopUray  as  in  PorUia  hrassicse^  &c. ;  but  if  the  flatter 
oenkai  portion  acts  also  as  a  yesicula  seminalis  this  would 
apparently  be  a  departure  from  the  crustacean  type.  Nicoletdraws 
the  testu  in  Damasus  qeniculatus  as  being  four  oval,  free  bodies, 
on  each  side,  not  imbedded  in  any  flat  central  portion.  I  am  not 
aUe  to  account  for  this ;  certainly,  when  they  are  seen  through 
the  dorsal  surface  in  transparent  specimens,  or  seen  after  the  noto- 
giskal  shield  has  merely  been  removed,  they  might  be  mistaken. 

It  may  of  course  be  suggested  that  the  raised  oyal  portion  is 
the  kue  testis,  and  that  the  central  portion  has  some  hepatic  or 
other  function,  and  not  that  of  a  vesieuLt  seminalis ;  but  the  absence 
(as  fiir  as  I  have  been  able  to  ascertain)  of  any  ducts  except  the 
yasa  defiorentia,  and  the  hct  that  they  lead  out  of  the  flat  portion, 
and  the  intimate  way  in  which  the  whole  is  fused  into  one  mass, 
would  seem  to  negative  such  a  view. 

The  vasa  defereniia  are  substantial  tubes  of  moderate  length, 
not  kmger  as  a  rule  than  the  testis  itself;  there  is  one  on  each 
side,  springing  from  the  anterior  part  of  the  flat  portion,  close  to 
the  raised  oVal  (plate  U.  fig.  1,  0),  and  passing  downward,  and 
aUghtly  forward,  imtil  they  join,  and  open  into  the  ductus  ejacula- 
tonus ;  they  have  a  great  resemblance  to  the  paired  vasa  deferentia 
TOooeeding  from  the  unpaired  testis  in  the  above-quoted  case  of 
PonUa  brassicm.  As  a  rule  they  are  retracted  towards  the  sur&ce 
of  the  testis.  There  is  but  little  variety  in  these  organs  in  the 
species  which  I  have  dissected. 

The  ductus  ejacvlaiorius. — The  two  vasa  deferentia  unite,  as 
before  stated,  at  their  distal  extremities,  and  are  continued  by 
an  azygos  duct  considerably  larger  in  diameter,  but  short;  it 
IS  usiudly  slightly  invaginated,  like  the  finger  of  a  glove,  and 
wrinkled  longitudinally,  so  that  it  ia  capable  of  comparatively  con* 
siderable  extension  and  contraction,  it  is  shown  in  plate  II. 
fig.  1.  d. 
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The  penis  and  accessory  organs.— Taking  Nothrus  theleproctus 
as  an  example,  the  penis  is  a  small  chitinons  organ,  broader  near 
the  distal  than  the  proximal  end,  but  almost  pointed  at  each,  the 
distal  end  being  bulbous  (plate  IL  fig.  3).  Near  this  end  there 
is  a  chitinous  process  to  which  the  retractor  and  extensor  muscles 
are  attached.  This  penis,  when  retracted,  rests  in,  and  is  protected 
by,  a  second  chitinous  piece  (plate  II.  fig.  2),  which  is  concave, 
like  half  a  tube  (cut  longitudinally)  ;  the  distal  end,  however,  is 
closed  by  a  semicircular  return,  or  tuming-up,  of  the  half-tube, 
so  as  to  form  a  shallow  pocket,  in  the  edge  of  which  is  a  notch, 
evidently  as  a  guide  to  the  penis  when  protruded.  The  walls  of 
the  proximal  portion  of  the  half-tube  are  turned  outward  and 
expanded,  so  as  to  form  pvriform  blades,  doubtless  with  the  object 
of  afibrding  a  firmer  attachment. 

The  whole  arrangement,  when  not  in  action,  is  retracted  within 
a  membranous  sheath,  which  is  retained  in  an  open  or  distended 
condition  by  two  curved  chitinous  pieces  (plate  11.  fi^.  2).     The 

?3nis  is,  of  course,  in  communication  with  the  ductus  ejaculatorius. 
his  intromittent  organ  and  its  adjuncts  bear  a  striking  resemblance 
to  those  of  Carahus  glahratuSy  &c,  in  the  Coleoptera :  the  drawing 
of  the  penis  of  one  would  almost  serve  for  the  other ;  the  mem* 
branous  tube  is  Burmeister's  praeputium,  and  the  chitinous  pieces 
are  his  homy  ridges,  or  bones,  distending  the  same.  The  whole 
of  the  male  organs  above  described,  particularly  the  testis,  vasa 
deferentia,  &c.,  have  a  marked  similarity  to  tnose  described  by 
A.  Cronberg  for  Nesasa  eoccinea* 

The  copulative  suckers,  genital  plates,  &c,  have  already  been 
well  described  by  Nicolet. 

As  far  as  I  have  been  able  to  observe,  the  spermatozoa  are  not 
mobile  or  flagellate.  I  have  succeeded  in  obtaining  them  from 
Damssus  genictdatus  by  breaking  up  the  testis,  and  also  by  pressing 
the  part  which  appeared  to  me  to  act  as  vesioula  seminalis,  almost 
immediately  after  death ;  they  are  small,  elliptical,  highly  refractive, 
bodies,  about  the  l-10,600th  of  an  inch  in  the  long  axis ;  they  are 
figured  in  plate  IL  fig.  4,  highly  magnified.  They  closely  resemble, 
except  as  to  size,  the  semen  of  Tegenaria  ffuyonii  Guerin,  one  of  the 
spiders  which  were  shown  to  me  oy  F.  M.  Campbell,  of  Hoddesdon ; 
these  were  non-flagellate,  although  some  spiaers  appear  to  have 
flagellate  semen.  Blane  figures  the  semen  of  Phalangium  cornu- 
tum  and  other  species  as  non-flagellate.t 

The  Female  Organs  of  Oeneration, — The  general  arrangement 
and  position  of  these,  as  before  stated,  greatly  resemble  those  of 
the  male ;  it  is,  however,  unnecessary  to  say  that  the  difierenc^ 
are  numerous  and  important.     The  organs  consist  of  the  ovary, 

♦  *0n  Eytais  extendens^*  Moeoow,  1878  (in  Russian), 
t  BuU.  Soc.  Vaud.  de  Bci.  Nat.,  xvii.  pi.  6,  fig.  23. 
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eg^  mature  are  shown  at  plate  II.  figs.  6  and  7,  b;  their  size  then  is 
quite  disproportionate  to  tnat  when  the  eg^  are  still  in  the  oyarj. 
The  whole  oviduct  is  greatly  expanded,  and  each  ^g  is  lodged  in  a 
pocket,  or  chamber,  formed  by  tne  distension  of  the  elastic  walls  of 
the  duct,  and  the  flattening  of  the  corrugations.  This  chamber 
usually  follows  the  egg  in  its  progress  along  the  duct ;  in  Dainseus 

Cenicuialtis,  and  probably  in  some  other  species,  the  earlier  cham- 
ers  do  not  appear  to  follow,  or  to  subside  after  the  passage  of  the 
egg,  but  persist  to  some  extent ;  this  may  be  due  to  the  egg  remain- 
ing an  unusual  time  there  while  acquiring  its  chitinous  shelL 

In  Oribata  ffldbtUa,  Damseus  ffenicuiatus,  and  some  other  species, 
there  is,  on  each  side  of  the  central  ovary,  and  joined  to  it  by  a 
short  portion  of  the  oviduct,  which  is  of  equal  length  on  each  side, 
an  almost  ^lobular  extension  of  the  oviduct,  conttoninff  a  globular 
body,  which  has  the  appearance  of  an  ovum  which  nas  not  yet 
assumed  the  oval  form  or  the  chitinous  shell,  and  which  almost 
entirely  fills  the  chamber;  these,  like  the  central  ovarv,  are 
developed  when  the  creature  first  emerges  from  the  nymphal  skin, 
and  wtdle  the  other  portions  of  the  oviducts  are  unexpanded  and 
empty.  Both  the  central  ovary,  and  certain  large  cells  lying  on  or 
in  the  exterior  walls  of  the  two  globular  extensions,  where  the 
latter  exist,  stain  deeply  with  logwood,  &c:,  whereas  the  other 
portions  of  the  oviduct  scarcely  take  the  stain  at  all.  Whether 
these  globular  chambers  be  simply  uterine,  each  containing  an 
ovum,  which  here  attains  full  size,  or  whether  they  are,  or  also 
function  as,  spermathecae,  or  glands  secreting  a  vitelline  substance, 
or  one  destmel  to  form  the  ^g-shell,  is  a  question  which  I  have 
not  been  able  to  decide  to  my  own  satisfeu^tion ;  some  light  may  be 
thrown  on  the  question  of  whether  they  function  as  spermathecaB 
when  we  know  now  copulation  takes  place,  a  matter  which  is  not 
recorded,  and  which  I  have  not  succeeded  in  ascertaining ;  but  it  is 
certain  that  in  Danueus  ffeniculatus,  the  egg  of  which  has  a  very 
hard  chitinous  shell,  and  other  species  having  this  globular  enlarge- 
ment, the  eg^  in  the  ovary,  and  between  it  and  the  globular  body, 
are  small,  white,  and  soft,  and  show  large  clear  nuclei  and  one  or 
more  round,  distinct  nucleoli,  yelk-division  not  having  more  than 
commenced,  even  if  it  has  commenced  at  all ;  but  that,  immediately 
they  have  passed  this  point,  they  have  attained  their  full  size,  and 
the  shell  has  become  harder  and  darker,  and  yelk-division  has 
largely  progressed.  This  would  seem  to  indicate  that  the  globular 
body  IS  an  ovum  and  the  enlargement  a  special  point  in  the  duct 
functioning  as  a  uterus  in  these  species.  The  only  difficulty  of  this 
view  would  seem  to  be  that  the  globular  expansions,  presenting 
similar  appearance,  are  present  in  specimens  just  emerged,  which 
have  not  any  other  eggs  in  the  duct.  A  portion  of  the  ovary  with 
the  part  of  one  oviduct  up  to  and  including  the  globular  chamber, 
is  shown  filled  with  eggs  at  plate  II.  fig.  8.     Digitized  by  L^OOgle 
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Tbe  duet,  eren  when  full  of  eggs,  oontinnes  to  be  plicated 
IftngfindiiMklly,  ao  that  the  eggs,  when  in  aitUy  often  appear  to  lie 
at  the  Bide  df  the  body,  one  over  the  other  in  a  bnnch;  this 
howerer  is  a  deceptiye  appearance,  they  really  follow  each  other  in 
single  file  along  the  duct.  The  ova  sometimes  lie  end  to  end, 
sometimes  obliqnely  acrora  the  dnct,  sometimes  almost  side  by 
nde  (through  the  stretching  of  the  duct);  the  position  of  the 
eggs  in  the  dnct  is  yery  irrc^^r,  I  have  not  ever  seen  them  all 
{Slowing  one  another  end  to  end  at  regolar  distances,  and  regularly 
ineretfling  in  size  from  the  first  to  the  last,  as  figured  by  Nicolet, 
although  the  end  to  end  arrangement  is  not  unusual  in  the  species 
he  figiires. 

^Diese  oyidncts  are  what  Nicolet  calls  the  ovaries,  and  what  I 
tenn  the  ovipositor  is  named  oviduct  by  him ;  I  re^et  using  the 
words  in  a  difierent  sense,  but  in  the  first  instance  it  seems  to  me 
that  his  t^m  is  scarcely  correct,  although  very  natural,  he  not 
having  observed  the  central  ovary ;  and  in  the  latter  case,  although 
the  organ  is  unquestionably  an  oviduct,  as  fcur  as  the  derivation  of 
the  word  goes,  yet  it  appears  convenient  to  distinguish  it  by  a 
naiae  differoit  frt>m  the  duct  between  the  ovary  and  me  vagina. 

The  voffina,  if  this  be  a  correct  name  for  an  organ  which 
mobably  does  not  receive  the  male  one,  is  a  short  but  wide  azygos 
dnct,  into  which  the  oviducts  lead ;  it  is  manifestly  the  homologne 
d  ibe  ductus  ejaculatorius,  and  is  of  similar  consistency  to  the 
oviducts  of  which  it  forms  the  continuation.  It  appears  to  vary 
hot  little  in  the  difierent  species  which  I  have  investigated ;  its 
flffioe  18  to  conduct  the  ^s  from  the  oviducts  to  the  commence- 
ment <xf  the  ovipositor.  j%e  egg  does  not  remain  in  the  vagina  for 
any  length  of  tune. 

The  ompositor,  or  external  vagina  of  Burmeister,  has  been 
deeeribed  bv  me  in  a  former  publication,  and  one  form  of  it  is  well 
figured  by  K^icolet.  I  therefore  shall  not  repeat  it  here ;  the  same 
tmng  applies  to  the  genital  suckers  and  plate& 

Nicolet  figures  the  female  reproductive  organs  of  Damssus 
genievlatus  more  on  the  insect  type  than  the  crustacean,  i.e. 
without  the  central  ovary  above  named,  treating  my  oviduct  as  the 
ovary,  and  drawing  it  as  diminishing  to  a  point  at  each  side,  with 
the  eggs  regularly  increasing  in  size  fix^m  the  distal  point  to  the 
vagina.    I  fuEive  not  found  any  specimen  in  this  condition. 

It  18  necessary  here  to  notice  a  remarkable  error,  as  to  the 
reproductive  organs  of  Oribatidte,  for  which  Dujardin  is  responsible,* 
bi^  which  has  somehow  retained  a  place  in  modem  English 
works  of  authority.t  The  usually  keen-sighted  French  naturalist 
started  with  the  initial  error  that  the  Ortbaiidas  were  viviparous : 
he,  having  thin  idea  in  his  mind,  did  not  consider  that  they  could 

•  •*  Pramier  mtfmoire  vux  les  AoarlenB,"  Ann.  des  Sci.  Nat.,  3rd  aer.  iil.  p.  5. 
t  Bjmer  Jonetf  •  Animal  Kingdom/  4th  ed.  p.  309. 
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have  an  ovipositor,  and  as  he  found  the  organ  he  took  it  to  be  the 
penis — a  curious  idea,  for  although  that  organ  certainly  attains  a 
great  length  in  some  of  the  Acarina^  e.  g.  Proctophylodes  (Derma- 
leichus)  glandarinus  Eoch,  yet  a  male  organ  longer  than  the 
whole  body,  and  thicker  than  the  leg,  would  be  an  anomaly. 
Having  settled  this  to  his  own  satisfaction,  Dujardin  declared  the 
opening  below  the  hinder  pair  of  plates  to  be  the  vulva,  and  concluded 
that  the  Oribatidas  were  hermaphrodite;  in  this  view  Dujardin 
entirely  forgot  that  the  animals  required  an  anus,  and  these  errors 
still  survive  although  Nicolet  and  Claparede  have  exposed  them. 

Respiratory  Organs. 

Nicolet*  describes  the  respiratory  system  of  the  Oribatidm 
as  consisting  of  two  conspicuous  stigmata,  one  on  each  side  of 
the  posterior  portion  of  the  cephalothorax,  each  stigma  being 
funnel-shaped,  and  opening,  by  a  minute  circular  aperture,  into 
an  air-sac  placed  transversely  in  the  body  and  bent  upon  itself 
in  order  to  reach  the  stigma,  and  of  four  larger  and  two  smaller 
tracheae  on  each  side,  the  longer  ones  being  distributed  two 
to  the  dorsal  and  two  to  the  ventral  sur£Eu«,  and  forming  many 
convolutions,  and  the  two  smaller  being  allotted  to  the  cephalo* 
thorax ;  and  he  states  that  this  arrangement  is  general  to  all  the 
Oribatidw,  and  only  varies  in  other  fewnilies  of  AcaritM.  I 
confess  that  until  I  began  actually  to  dissect  out  the  respiratory 
organs  I  never  for  an  instant  doubted  the  entire  correctness  of  this 
description,  and  for  a  considerable  time  after  my  dissections  had 
commenced,  I  thought  that  I  must  have  missed  the  arrangement 
described  by  the  French  naturalist  in  consequence  of  the  difficulty 
of  the  investigation.  I  found,  however,  that  I  could  not,  in  any 
instance,  trace  the  tracheas  up  to  the  position  described,  nor  could 
I  find  any  air-sac  in  this  place  from  which  they  originated, 
although  1  found  a  sac  or  tube,  apparently  glandular,  not  fax  off, 
but  with  liquid  contents  instead  of  air  and  not  connected  with  the 
tracheae.  Li  the  course  of  this  investigation  I  have  dissected  over 
fifty  specimens  belonging  to  numerous  species :  I  find,  with  sincere 
regret,  that  although  many  parts  of  Nicolet's  descriptions  are  correct, 
yet  I  am  not  able  to  agree  with  him  in  other  important  particulars. 

The  breathing  organs  in  the  adults  are  usually,  as  he  correctly 
says,  tracheae  (I  omit  the  air-sac  question  at  present) ;  these  tracheae 
are  very  long,  and  so  delicate  that  the  shghtest  attempt  to  move 
or  separate  uiem,  even  with  the  finest  badger-hair,  usually  breaks 
them,  and  as  they  are,  as  Nicolet  says,  considerably  convoluted, 
and  are  interlaced  amonsst  the  other  organs,  I  have  not  found  it 
possible  to  ascertain  with  certainty  exactly  how  many  there  are. 

♦  Loc.  cit.,  p.  410.  .^  y 
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I  indine  to  think  that  it  yaries.     I  have  also  found  that  instead  of 
being  similar  in  all  spedes  the  system  differs  materially. 

To  commence  ^with  the  more  ordinary  arrangement,  such  as 

that  fonnd  in  OrQxUa  fflcbula,  a  yery  good  species  for  seeing  the 

tnchesB,  Damxus  ffenicttlaius,  &c.    The  main  tracheae  are  simple 

tnbee^  nerer  anastomosing,  and  usually  without  any  branches  or 

diehotonious  or  other  furcations  or  divisions ;  indeed  I  doubt  if  such 

erer  exist     These  tubes  are  much  convoluted,  or  serpentined,  and 

interlaeed  amongst  the  other  organs.     One  large  trachea  on  each 

side,  which  I  wm  call  the  great  dorsal,  winds  al^ve  the  alimentary 

canal,  yery  dose  to  the  notogaster,  imtil  near  the  posterior  margin, 

wh&a  it  takes  a  deeper  course,  following  the  alimentary  canal,  and 

beoomes  yery  difiScmt  to  trace.     Another  large  trachea  on  each 

nde,  which  I  will  call  the  great  ventral,  passes  in  a  serpentine  iine 

along  the  yaitral  surfMse  and  is  in  connection  with  the  sexual 

orgufl,  winding  about  the  oviduct  and  ovary  in  the  female.    Either 

one  or  two  large  tracheae  on  each  side  proceed  more  along  the 

Imieial  edges  of  the  abdomen,  between  the  two  before  described ; 

Hiere  are  also  two  or  more  shorter  and  finer  unbranched  trachead 

allotted  to  the  oephalothorax  on  each  side,  one  pair  being  distributed 

to  the  great  muscles  of  the  mandibles.    The  tracheae  are  of  almost 

even  diameter  throughout   the  principal  part  of  their  length, 

tovcards  their  ends  they  usually  diminish  ana  end  in  a  point ;  this 

is  not,  however,  invariable,  as  the  large  tracheae,  on  the  contrary, 

HMoetimes  enlai^e  at  their  distal  ends  so  as  to  form  small  bulbs. 

The  large  tracheae  above  described  approach  verv  near  to  each 
other  at  their  origin,  and  if  one  does  not  actually  follow  them  to 
tiieir  commencement  (a  matter  of  no  slight  difficulty),  but  is 
satisfied  with  their  appearance  after  the  removal  of  the  noto^ter, 
they  unquestionably  do  look  as  if  they  were  proceeding  to  me  old 
Bo-OEdled  stigma  (my  pseudo-stigma)  which  seems  to  be  the  natural 
plaoe  for  than  to  go  to ;  if^  however,  the  adipose  tissue  and  muscle 
De  removed,  and  tne  tracheae  followed  to  their  origin,  it  will  be 
fimnd  that  they  turn  away  from  the  pseudo-stigma,  and  end 
seoaratdy  in  the  aoetabula  of  the  legs.  The  tra^eae  are  often 
enlarged  at  the  oonunencement  so  as  to  form  a  small  air-sac,  which 
either  wraps  round  or  is  attached  to  the  inner  side  of  the  acetabulum : 
this  is  seen  in  plate  L  fig.  5  and  plate  I.  fig.  9. 

One  main  trachea  only  usually  proceeds  from  the  acetabulum 
of  each  leg,  but  in  some  cases  two  proceed  from  that  of  the  second 
leg,  and  more  than  one  of  the  small  cephalothoracic  tracheae  from 
tl^t  of  the  first  leg.  In  these  cases  they  often  join  before  reaching 
the  stigma  and  form  a  very  short  joint  trunk  (plate  I.  fig.  6). 

In  consequence  of  the  interlacing  of  the  tracheae  among  the 
organs  it  is  far  from  easy  to  ascertain  which  trachea  proceeds  from 
each  acetabulum,  but  it  appears  to  me,  as  well  as  1  could  trace 
Bcr.  2.— Vol.  UL  ^ 
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them,  that  the  great  yentral  trachea  proceeds  from  the  acetabulum 
of  the  fonrth  leg,  the  great  dorsal  from  that  of  the  third  leg,  the 
lateral  trachea  or  trachesB,  which  wind  among  the  organs  and  cross 
right  over  the  body,  from  the  acetabulum  of  the  second  leg  and  the 
small  cephalothoracic  tcacheaB  from  that  of  the  first. 

I  thmk  it  possible  that  the  two  small  trachesB  belonging  to  the 
cephalothoracic  system  find  their  stigmatic  opening  at  the  base  of 
the  maxillsB.  I  should  be  extremely  doubtful  about  this  last  point 
were  I  speaking  only  of  the  species  whose  tracheaB  are  described 
aboYOyas  in  them  these  tracheae,  wherever  they  open,  are  extremely 
fine  and  delicate;  but  in  Nothrus  thdeproctus^  &c.,  referred  to 
below,  the  air-yessels  in  this  situation  are  more  powerful,  and  seem 
as  though  they  were  proceeding  to  the  mouth,  and  it  must  be 
rememl^red  that  this  is  the  position  of  the  principal  stigma,  or 
stigmata,  in  Cheyletua*  Tronibiditim,^  Myooia^X  the  Hydrach- 
nidsBy  &C. 

In  other  members  of  the  fitmily,  such  as  Noihrus  theleproctus, 
the  respiratory  system  above  described  is  greatly  modified:  the 
origins  of  the  tracheae  are  placed  in  the  same  situations  as  in  the 
species  above  described,  but  the  nature  of  the  air-vessels  is  very 
different;  we  no  longer  have  long  winding  tracheae  of  small 
diameter  and  very  dehcato  walls,  we  have  instead  much  shorter 
organs,  thicker  and  less  regular  in  form,  and  of  a  stouter  and 
different  texture,  by  which  they  may  be  easily  recognized  when  the 
body  is  opened,  as  they  have  a  thick,  silvery  appearance  not  easy 
to  describe.  Under  a  low  amplification  they  assume  that  slightly 
iridescent  appearance  characteristic  of  a  lined  object  under  a  power 
insufficient  to  resolve  it ;  using  a  higher  power  regular  cross  lines 
are  strongly  developed,  and  a  still  greater  amplification  will  show 
an  object  thickly  and  regularly  covered  with  small  circular  bosses 
which  will  remind  the  observer  of  such  a  diatom  as  Plettrosigma 
formosfum ;  this  may,  however,  possibly  be  a  deceptive  appearance. 

The  tracheae  or  air-vessels  proceeding  from  the  acetabula  in  the 
species  now  being  described,  are  very  much  shorter  and  thicker 
than  in  the  form  before  referred  to,  and  are  not  convoluted  or 
interlaced  between  the  organs  to  the  extent  which  we  find  in  the 
longer  and  finer  tracheae  of  Oribata,  &c, ;  at  their  extremity  furthest 
f^m  the  stigma  (the  blind  end)  they  are  usually  suddenly 
diminished  in  diameter  and  carried  on  for  a  very  short  distance  in 
a  blunt  point. 

In  this  form  the  air-yessels  in  the  cephalothorax,  which  may 

*  Famose  et  Bobin,  **  Mdmoire  anatomiqne  et  zoolo«^qiie  8ur  lea  aoariens  dee 
genies  Cheyktva^  Ao.,**  Joutd.  Anat.  et  Phys.  (Robin')  1867,  p.  563. 

t  Pagenfltecher,  *  Beitrage  zor  Anatomie  der  Muben/  Leipzig,  I860,  Heft  1, 
p.  19. 

X  Clapar^e, "  Studien  an  Aoariden,"  Zeitachr.  f.  Wise.  ZooL,  1868,  pi.  87. 
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ponbly  arise  fiom  oral  stagmatay  aasnme  greater  importance  and 
cieoome  some  of  the  largest;  a  short  wide  trunk  leads  into  a 
chamber^  from  whicli  proceed  two  caecal  prolongations  of  nneqnal 
length  (^te  L  fig.  7) ;  these  share  with  the  other  tracheaB  the 
cIiaiactenBtic  of  being  short,  and  of  the  stmctnre  described 
ibo?8. 

It  is  T^ry  interesting  to  find  this  slightly  developed  and  almost 
rudimentary  condition  of  the  trachece  in  the  genus  ifoihruSy  when 
we  remember  that  the  nymphs  and  larvas  all  through  the  family 
QBoally  baye  the  tracheaB  in  a  rudimentary  state,  and  that  in  this 
genus  the  want  of  hard  chitinization  in  the  integument  of  the 
adults,  their  great  resemblance  to  the  nymphs,  their  carrying  the 
oast  skins  in  some  species,  and  other  indications,  seem  to  point  to 
creatures  where  the  adult  shows  less  progress  from  the  nymphal 
stage  Uian  in  other  genera. 

In  the  genus  Hoplophora  I  haye  hitherto  failed  to  discover  any 
tradieee  whatever;  Claparede  was  greatly  surprised  at  the  same 
thing,*  he  found,  beneatn  Nicolet's  stigma,  which  he  cslUb  peritrema, 
&ree  very  minute  sacs  filled  with  air,  which  he  says  are  not  longer 
than  the  width  of  the  stigma,  and  which,  from  his  drawing,  cannot 
be  above  the  l-250th  of  a  millimetre  in  length  (his  entire  creature 
being  over  a  millimetre);  he  considers  these  to  be  the  entire 
respiratory  arrangement  of  the  creature,  and  to  be  modified  trachesB, 
equiv^ent  to  the  so-called  lungs  of  spiders,  scorpions,  &c.  Although 
he  did  not  find  any  leaf-Uke  arrangement  within  the  sacs,  or  any 
blood-vascular  vessels  in  connection  with  them,  it  must,  however, 
be  remembered  that  Glapar^e  was  doubtless  relying  upon  the 
■tatement  of  Nicolet,  whose  book  he  quotes,  that  the  tracheae  in 
other  species  arose  from  this  so-called  stigma. 

Claparede  expresses  his  astonishment  at  the  extremely  rudi- 
nuDtary  condition  of  these  respiratory  organs,  and  he  well  mi^ht 
do  so ;  one  naturally  is  diffident  of  questioning  a  conclusion  on  tiiis 
subject  arrived  at  by  a  man  so  extremely  well  acquainted  with 
epaeis*  lungs  as  Claparede,  but  I  cannot  think  that  a  sufficient 
respiratory  s^rstem  is  shown  here ;  it  seems  to  me  far  more  likely 
that  these  mmute  sacs  are  connected  with  the  functions  of  hearing 
at  sneU  performed  bv  these  pseudo-stigmata  as  suggested  by  me  in 
an  earlier  number  of  this  Journal,  and  it  seems  to  me  that  there 
are  other  means  to  be  found  by  which  aeration  could  take  place  in 
Hoplophora.  We  know  that  in  many  soft-skinned  acari,  as  Tvro- 
ghfphuB,  SarcopteSf  BermaleichuSy  &c.,  respiration  is  periformed  by 
the  general  boay-surface  without  special  organs ;  now  in  Hoplophora , 
in  consequence  of  the  movable  ventral  plate,  so  different  to  that  of 
olher  Ortbatidte,  its  opening  and  closing  must  have  a  bellows-like 
action,  and  great  quantities  of  air  must  be  drawn  inside  the  carapace 
•  "  StTidien  an  Aoariden;'  Zeitrohr.  f.  Wise.  Zool.,  1868,  p.  512. 
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and  over  the  delicate  lining  membranes  through  which  aeration  of 
the  blood  may  well  take  place. 

Before  leaving  the  subject  of  the  respiratory  organs  I  will  say 
a  word  more  as  to  my  not  adopting  the  view  held  by  Nicolet  and 
Glaparede,  and  generally  received,  that  the  two  organs  which  look 
like  stigmata  on  the  cephalothorax  really  are  so.  One  hesitates 
greatly  to  attack  a  conclusion  supported  by  so  much  authority,  but 
Sicolet  is  really  the  only  observer  who  has  ever  investigated 
beyond  the  external  appearance ;  Clapar^e  only  dissected  Haplo- 
phora,  and  there  he  did  not  find  anything  in  connection  with  the 
so-called  stigmata  except  the  minute  air-sacs  referred  to  above. 
The  matter  is  one  of  feust ;  of  the  tracheae  large  enough  to  be  traced 
I  have  not  ever  succeeded  in  finding  one  attached  to  the  so-called 
stigma,  or  proceeding  from  any  air-sac  attached  to  it,  and  I  have 
found  them  originating  in  other  places,  as  detailed  above.  Agab, 
the  pseudo-stigmata  are  quite  as  highlv  developed  in  the  larvse 
and  nymphs  as  in  the  adults,  although  the  tracheal  system  is  quite 
rudimentary  in  the  immature  forms  as  fsir  as  the  observations  of 
other  arachnologists  and  of  myself  extend,  a  circumstance  (as  to  the 
absence  of  tracheaB  in  immature  forms)  also  observed  by  Pagen- 
stecher  in  Ixodes  and  Trombidium,  and  by  Kramer  in  Ijamasua, 
Tarsonemus,  &c. ;  and  again  the  extremely  small  internal  opening 
of  the  pseudo-stigmata,  which  is  almost  or  quite  filled  by  ilie 
peduncle  of  the  so-called  protecting  hair  (my  pseudo-stigmatic 
organ^,  is  against  the  hypothesis  of  their  bein^  true  stigmata.  For 
whstt  it  is  worth,  it  may  also  be  mentioned  tnat  in  Pygmephorus 
spinosus,  a  parasite  of  the  mole,  which  possesses  orpins  much 
resembling  tne  pseudo-stigmata  of  the  Orioatidse,  Dr.  Kramer,  its 
discoverer,  could  not  trace  any  tracheae  to  these  organs ;  *  although 
doubtless  the  weight  of  this  is  lessened  by  the  fact  that,  in  con- 
sequence of  want  of  specimens  for  investigation,  he  was  not  able  to 
trace  the  tracheae  to  any  stigma. 

The  Super-coxal  Glands, 

I  have  said  above  that  Nicolet  describes  an  air-sac  which  I  can- 
not find,  but  that  I  do  find  a  sac,  which  I  believe  to  be  glandular, 
not  &r  from  Nicolet's  position,  although  not  attached  at  the  point 
he  names.  This  sac  I  propose  to  call  the  super-coxal  gland,  and  I 
have  very  little  doubt,  from  Nicolet*s  drawing,  Uiat  this  is  the 
organ  he  saw  and  supposed  to  be  connected  witih  what  he  and 
others  imagined  to  be  the  stigma.  When  the  dorsal  exo-skeleton 
of  the  cephalothorax,  and  the  adipose  tissue  which  underlies  it,  has 
been  removed,  what  appears  to  be  the  enlarged,  blind  end  of  a  fine 

*  **  Zwei  ParasitiBohe  Milben  des  Maalwurfis,"  Archiv  f.  Natorgesoh.,  43rd 
year,  Bd.  1,  p.  257. 
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ooborlees  sac,  may  be  seen  on  each  side  of  the  body,  the  seemingly 
UiDd  end  being  nearest  to  the  eye ;  the  sac  descendinff  obliquely 
downward  and  slightly  forward,  and  being  attached  close  to  the 
acetabnlnm  of  the  coxa  of  the  second  leg ;  a  closer  examination 
shows  that  this  is  not  the  only  attachment,  bnt  that  the  lower  end 
is  apparently  biforcated,  and  that  the  second  branch  is  attached 
much  nearer  to  the  centre  of  the  body,  and  higher  in  level  than 
the  ooxal  branch.     On  dissecting  put  this  sac,  and  carefully  ex- 
tending it,  a  matter  by  no  means  easy,  it  will  be  found  that  what 
seemed  to  be  the  blind  end  was  not  the  end  at  all,  but  that  the 
whole  orpan  is  an  elongated,  sausage-shaped  sac,  bent  upon  itself  in 
the  midd^  and  taking  a  single  turn,  so  that  the  two  halves  cross, 
bat  for  some  distance  the  two  limbs  of  the  horseshoe  (if  I  may  call 
ihem  so)  lie  over  each  other,  or  are  so  closely  pressed  against  one 
another  as  to  appear  one;  it  is  only  toward  tne  ends  that  they 
stand  £ree  from  each  other  when  in  situ.    The  general  position  of 
the  organ  in  the  body  is  shown  at  plate  L  fig.  8 ;  and  the  organ 
nnfoldied  and  showing  so  much  of  its  minuter  structure  as  I  am 
acquainted  with  at  plate  I.  fig.  9.    The  walls  of  the  sac  are  colour- 
less but  highly  granular,  and  apparently  of  considerable  thickness, 
and,  it  appears  to  me,  decidedly  glandular.    Within  the  sac,  i.  e. 
atber  on  its  inside  surface  or  in  the  substance  of  the  wall,  and  near 
to  the  centre  (long  axis)  of  the  sac,  is  a  double  row  of  highly  re- 
fractive points,  arranged  at  regular  distances,  those  of  the  two  rows 
not  being  opposite,  but  alternate.    A  fine  distinct  double  line  may 
be  seen  umtmg  these  alternate  points  so  as  to  form  a  double  zig- 
zag line  all  along  the  organ,  the  refracting  points  being  slight 
prolongations  of  the  zigzags.     Three  possible  explanations  of  this 
structure  would  seem  to  ofier  themselves.     1.  That  the  double  lines 
are  tubules  as  in  the  nephridia  of  Vermes.     2.  That  the  space 
between  the  fine  lines  is  really  the  zigzag  lumen  of  the  sac, 
possibly  running  between  cells  projecting  alternately  from  the 
opposite  walls,  and  having  a  cuticularization  at  the  refractive 
pomts.     3.  That  the  whole  (zigzag  and  points)  is  a  cuticular 
strengthening  on  the  interior  widl  of  the  sac,  the  cuticularization 
being  greatest  at  the  refiractive  points  which  may  be  intercellular. 

Connected  with  this  tube  is  a  globular  body,  which  has  thick 
bnt  less  granular  walls,  and  which  is  probably  hollow ;  both  the 
gland  and  this  bodj,  when  pressed,  discharge  liquid.  There  is 
not  any  sign  of  air  m  either. 

What  is  the  ofiSce  of  this  organ  ?  I  cannot,  of  course,  pretend 
to  do  much  more  than  guess,  but  if  a  suggestion  be  allowable,  I 
would  point  to  the  nephndia  (segmental  organs)  in  Vermes,  and 
the  green  gland  in  Astacus  and  other  Crustacea,  and  the  coxal 
glands  in  ^orpio  and  LimuluSy  as  those  where  the  analogy  may 
be  sought.     Ijie  resemblance  to  the  former,  in  particular,  is  very 
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considerable  in  the  general  form  of  the  organ,  and  to  a  lesser  extent 
in  the  minuter  structure ;  if  the  double  lines  be  tubules  they  would 
be  analogous  to  those  in  the  nephridia.*  The  sac  above  described 
(super-coxal  gland)  would  correspond  with  the  gland  in  the  neph- 
ridium,  and  the  globular  body  with  the  vesicle. 

The  position  would  seem  to  correspond  fedrly  with  that  of  the 
green  gland  and  the  coxal  glands,  in  the  former  of  which  Will 
and  Gorup-Besanez  say  that  they  found  guanin,t  and  Huxley  says 
that  if  this  be  so  there  can  be  little  doubt  that  it  represents  the 
kidney,  and  its  secretions  the  urinary  fluid  ;J  while  Ray  Lankester 
is  incuned  to  look  on  the  latter  as  homologous  with  the  nephridia.§ 

I  cannot  say  that  I  have  succeedea  in  finding  any  actual 
opening  of  the  super-coxal  gland  to  the  exterior,  but  the  extremely 
small  size  of  the  creatures  and  of  the  gland,  and  the  position  of  tfaie 
latter,  make  it  very  diflScult,  and  indeed  Professor  Lankester  does 
not  seem  as  yet  to  have  been  more  successful  in  this  particular 
respect  with  the  larger  forms  which  he  has  been  dealing  with. 

In  Hoplophora  magna,  about  in  a  similar  place  to  the  above- 
named  super-coxal  glands  (as  &r  as  the  peculiar  form  of  Hoplophora 
will  allow),  I  find,  on  each  side  of  the  body,  a  pyriform  sac,  having 
the  smaller  end  toward  the  legs,  and  the  larger,  blind  end,  toward 
the  centre  of  the  body ;  this  sac  has  walls  less  finely  granular  than 
the  glands  in  Ldosonuiy  &c.,  but  very  glandular;  I  have  not  found 
in  it  either  the  refractive  points  or  the  zigzag  markings  ;  it  is  not 
bent  nor  doubled  on  itself  nor  twisted  ;  there  is  a'  globular  vesicle, 
darker  in  colour  than  the  sac,  on  each  side  of  it  These  organs 
require  farther  investigation,  but  it  would  appear  probable  that 
they  are  the  homologues  of  the  super-coxal  gland  and  vesicle, 
although  presenting  considerable  differences. 

I%e  Exo-sJceleton. 

The  only  two  points  relative  to  the  exo-skeleton  which  I  intend 
to  refer  to  are: — 1.  The  tectum;  2.  The  mandible  of  the  species 
which  Nicolet  calls  Leiosoma  microcephala. 

The  tectum  is  a  part  which  owes  its  name  to  Nicolet ;  he  alone 
has  pointed  out  the  existence  of  such  an  organ ;  as  fSsir  as  I  know 
it  does  not  exist  in  any  other  creatures,  and  it  will  be  seen  from 
the  following  remarks,  that,  in  my  opinion,  it  does  not  exist  at  all. 

Nicolet's  statement,  when  treating  of  the  cephalothorax,  is  as 
follows : — "  In  a  large  number  of  individuals,  forming  the  first 
division  of  the  Oribatidm,  the  upper  part  of  the  cephalothorax  is 

*  See  A.  G.  Bourue,  "  On  the  strncture  of  the  Nephridia  of  the  Medicinal 
Leech,"  Quart.  Jouni.  Mior.  Sol.,  1880,  pp.  283-302. 

t  Gelehrte  Anzeigen  d.  K.  Baierischen  Akad.,  No.  233, 1848. 

X  'The  Cray  fish/  1880,  p.  83. 

^  Pfoc.  Roy.  Soc,  xxxiv.  (1882)  pp.  95-101.  ^^  j 
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dominated,  and   sometimes   entirely  hidden,  by  a  lamellar  and 

tectiform  expanmon  of  its  base,  which  advances  forward,  following 

its  decUTity  (that  of  the  rostrmn),  and  assuming  a  form  more  or 

leas  triangnlar,  according  as  the  former  is  more  or  less  angular,  the 

sides  of  which  expansion  are  raised  oblique  projections,  often  pro- 

looged  beyond  the  front  (of  the  expansion),  and  alwajs  terminated 

by  two  setiform  hairs.    This  apparatus,  of  the  functions  of  which 

I  am  ignorant,  but  which  I  consider  as  a  protecting  organ,  and  to 

which  I  have  given  the  name  of  tectum,  extends  &om  the  base  of 

one  stigma  to  that  of  the  others.     The  lower  face  of  this  organ, 

wh^ie  it  is  opposed  to  the  upper  sur&ce  of  the  cephalothorax,  is 

not  always  free  in  all  species ;  there  even  exist  some  in  which  it  is 

adherent  all  its  length,  and  then  the  tectum  is  only  distinguished 

by  its  lateral  win^,  which  in  that  case  are  usually  more  developed. 

In  other  species  thiis  same  tectum  presents  itself  as  two  sub-parallel 

blades,  united  by  their  inner  edges,  truncated  and  rounded  anteriorly, 

and  through  which  the  body  of  the  cephalothorax  may  be  seen ; 

in  this  last  case  the  tectum  has  not  any  lateral  expansions.     If  I 

notice  these  different  modifications  of  the  tectum  it  is  because  this 

eminently  variable  appendage  is  the  best  specific  distinction  that 

thfi  Oribatidse  of  the  first  division  present." 

Nicolet  founds  upon  variations  of  the  tectum,  not  only  specific 
distinctions,  but  even  those  of  sub-families.  He  describes  it  in 
several  places,  and  evidentljr  regards  it  as  a  chitinous  shelf  standing 
free  in  the  air  in  many  species,  except  that  its  basal  edge  is  attached 
to  the  hinder  part  of  the  dorsal  sumce  of  the  cephalothorax.  This 
shelf,  he  says,  has  tumed-up  lateral  edges  in  most  species ;  these 
he  sometimes  calls  the  raised  borders  and  sometimes  the  lateral 
wings  of  the  tectum ;  for  distinctness  I  shall  give  them  a  name, 
and  I  speak  of  them  as  the  lamellae. 

I  have  always  had  great  difficulty  in  distinguishing  the  species 
that  Nioolet  said  had  tree  tecta  attached  by  their  base  only  from 
those  which  he  said  had  tecta  attached  by  their  whole  under  surfiax^s 
by  this  means  of  differentiation,  but  I  presumed  that  Nicolet  had 
satisfied  himself  that  there  was  such  a  tning  as  a  detached  tectum, 
and  it  never  struck  me  to  doubt  the  existence  of  such  an  organ 
until  I  came  to  dissect  for  the  purposes  of  the  Bay  book ;  had  I 
doubted  it,  and  trusted  to  inspection  of  the  living  creature,  or  of 
dead  or  mounted  examples,  I  snould  probably  have  still  considered 
Nicolet  to  be  right,  for  certainly  in  such  species  as  Cephem  tegeo- 
cranus  (tnifyam),  which  is  the  very  type  of  Nicolet's  free  tecta, 
it  looks  so  very  like  what  he  described,  that  I  not  only  should  have 
been,  but  was,  deceived;  when,  however,  I  came  to  dissect  the 
organ  away  from  the  cephalothorax  in  this  type  species,  I  found,  to 
my  amazement,  that  tnere  was  not  anything  to  come.  I  then 
passed  a  hair  under  the  long  projecting  ends  of  the  lamellee,  and 
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found  that  there  yrsa  not  any  difficnlty  i][L  carrying  it  back  as  fiur 
as  the  point  where  the  tectum  was  supposed  to  commence, 
bnt  there  it  stopped,  and  that  nothing  would  get  it  any  fiirther, 
whereas  it  ought  to  have  passed  equafiy  easily  into  the  supposed 
space  between  the  tectum  and  the  dorsum  of  the  ceptialotnorax 
(or  yertex  as  Nicolet  calls  it).  It  then  struck  me  that  amongst  all 
the  very  large  number  of  specimens  of  Oribatidse  which  I  had 
examined  I  had  not  ever  seen  one  where  any  dirt  had  got  into  this 
space,  although  it  gete  into  every  other  place  where  there  is  a 
small  hole  or  depression,  and  this  would  be  a  receptacle  just  fitted 
for  it ;  but  I  thought  that  possibly  a  thin  liquid,  such  as  alcohol, 
or  even  water,  might  run  m  where  a  hair  or  solid  matter  would 
not  pass.  I  accorSngly  tried,  but  could  not  get  any  to  run  under 
the  supposed  tectum ;  by  these  methods,  but  more  especially  by 
careful  and  frequently  repeated  dissection  of  yarious  species,  I 
at  last  became  conyinced  that  the  tectum  of  Nicolet  did  not  exist, 
and  that  the  appearance  of  it  in  Cepheus,  &c.,  was  an  optical 
delusion.  In  Oribata  pimctata,  &c,  the  greatly  enlarged  and 
horizontal  lamellsB  somewhat  simulate  a  tectum ;  this  form  is  Nioolefs 
sub-parallel  blades. 

How  does  the  appearance  of  Cepheus,  &c.,  arise  ?  It  seems  to  flie 
that  the  explanation  is  as  follows : — The  lamellae  are  real  and  exist- 
ing organs,  easily  seen  by  even  the  most  superficial  obseryer,  and 
quite  easy  to  get  away,  by  cutting  or  breaking,  but  instead  of  bemg 
the  upturned  ^ges  of  a  special,  detached,  horizontal,  chitinous  organ, 
they  are  simply  outfoldings  of  the  cuticle  of  the  cephalothorax 
itself,  just  as  the  apodemata  which  serve  as  points  of  attachment  for 
so  many  of  the  muscles,  are  infoldings  of  the  same  cuticle;  in 
this  manner  it  is  natural  that  the  base  of  each  lamella  should  be 
thicker  than  its  summit  (or  edge),  which  indeed  does  not  include 
the  true  cuticle  at  all,  but  only  the  chitinous  secretion  from  it,  and 
the  lamella,  being  a  fold  of  the  cuticle,  does  not  spring  sharply  at 
right-angles  from  the  surface  of  the  cephalothorax,  but  rises  in  a 
curve,  produced,  so  to  speak,  by  the  dragging  up  of  the  cuticle 
from  each  side ;  thus  each  lamella  has  a  more  or  less  triangular 
transverse  section,  the  sides  being  curved  and  giving  considerable 
extension  to  the  base,  particularly  on  the  inner  side.  The  dorsal 
suriiEice  of  the  cephalothorax,  from  which  these  lamellas  spring,  is 
convex,  and  the  oroad  inner  base  of  the  lamella  filling  up  the 
depression  caused  by  the  lower  part  of  the  convexity,  causes  the 
whole  space  within  tne  lamellaa  to  appear,  and  really  to  be,  higher 
in  level  than  the  other  parts  outside  the  lamella.  Again,  tiie  ends 
of  the  lamellsB  usually  rise  forming  projections,  sometimes  very 
short,  but  often  of  considerable  length,  which  stand  quite  free. 
At  the  point  where  the  lamellaB  cease  to  be  attached  by  their  lower 
edges,  and  rise  to  form  the  free  projections,  the  two  lamellae  are 
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most  frequently  joined  by  a  transvetse  ridge  of  the  same  nature, 
whk^  in  8ome  speciee,  as  Oribaia  sehsa,  0.  orbicularis^  &c.,  is 
lai^  and  oonsjHcnoiis,  almost  as  much  so  as  the  lamellaB  themselves ; 
in  most  species,  howeyer,  the  cross  ridge  is  much  smaller,  often  a 
mere  line,  and  it  has  then  the  appearance  of  being  the  anterior 
edge  of  ttie  supposed  tectum ;  as  it  does  not  rise  sharply  on  its 
posterior  edge,  bat  slopes  np  gradually,  it  would  seem  to  be  a 
Datmal  result  of  the  folding  of  the  cuticle  to  form  the  projecting 
end  of  the  lamella. 

The  last  point  I  shall  refer  to  is  the  exceptional  mandible  of 
one  single  species.  The  ordinary  mandible  of  the  family  is  a 
chelate  mandible  which,  in  all  genera,  except  Pdo]^  and  the 
instance  I  am  about  to  mention,  is  broadest  in  the  middle  and  is 
terminated  by  a  powerful  chela  (plate  L  fig.  10). 

In  Pelops  there  is  marked  difference  in  the  snaps  of  the  mandible 
(plate  L  fig.  11):  the  base  is  broad,  almost  quadrangular,  then 
the  organ  suddoily  narrows  and  is  continued  as  a  long  thin  rod, 
terminated  by  a  very  fine  chela ;  this  doubtless  fits  it  for  exploring 
small  holes.  In  every  recorded  instance  the  mandible  is  chelate, 
and  tills  is  given  as  a  leading  characteristic  of  the  flEtmily. 

One  of  Nicolet's  species  ib  Leiosoma  microcephala ;  in  external 
appearance  it  is  but  slightly  distinguished  from  other  species  of  the 
same  genu&  It  is  rare,  and  I  had  only  two  or  three  specimens ;  it 
is  my  habit  to  draw  the  mandible,  but  this  necessitates  breaking  up 
the  creature,  and  as  they  usually  vary  but  little  I  did  not  like 
destroying  a  specimen ;  firom  what  I  could  see,  however,  I  suspected 
that  there  was  something  unusual  in  the  trophi,  and  I  sacrificed 
ODB  of  the  three ;  to  my  astonishment  I  found  a  mandible  (plate  I. 
figs.  12,  13,  14),  totally  different  from  that  of  all  other  Oriiatidm 
which  I  know  of;  having  somewhat  the  form  of  the  Pelops  mandible, 
lot  longer  in  the  shaft  (or  thin  portion),  and  curved  instead  of 
^aight,  but  not  chelate  at  aU,  on  the  contraij,  devoid  of  any 
moTM>le  joint,  and  regularly  serrated  along  the  distal  portion  for  a 
censurable  length  so  as  to  serve  as  a  sawing  instead  of  a  seizing 
or  tearing  organ.  It  seems  to  me  that  with  tiiis  essential  variation 
it  is  not  possible  to  leave  it  in  the  genus  Leiosoma,  and  I  propose 
to  create  a  genus  to  be  called  Serrarius  for  its  reception. 

Finally,  I  wish  to  express  my  thanks  to  Mr.  Charles  Stewart,  of 
St.  Thomas'  Hospital,  both  for  his  encouragement  to  persevere  in 
what  I  feared  might  prove  to  be  investigations  too  difficult  for  me, 
and  for  his  able  opinions  as  to  the  results  I  had  obtained ;  and  also 
to  Mr.  R  Bostock,  of  Stone,  and  Mr.  0.  F.  George,  of  Kirton 
londsey,  for  supplies  of  living  spedmens  which  enabled  me  to 
0(mtinue  the  reseeux^  in  London. 
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II. —On  a  Minute  Form  of  Parasitical  Protophyte. 
By  G.  F.  DowDBSWELL,  M.A.,  F.RM.S. 

{Bead  Uth  December,  1882.) 

OoB  knowledge  of  the  minute  forms  of  proto-organisms — pathogenio 
Bacteria,  as  they  are  frequently  termed — which  in  some  cases 
have  been  shown  to  be  the  cause,  constituting  the  contagium,  of 
infective  diseases,  has  been  greatly  extended  by  recent  advances  in 
optical  science,  together  with  improved  methods  of  preparation, 
and  their  presence  has  now  been  demonstrated  where  previously 
it  was  but  suspected.  Where  recognized  they  were  mentioned 
under  general  terms,  without  it  being  practicable  to  describe  the 
characters  which  distinguished  one  form  or  species  &om  another ; 
whereas  now  we  are  often  able  closely  to  examine  and  measure 
some  of  the  forms  so  as  readily  to  discriminate  and  define  them. 
There  are  others,  however,  so  minute  as  to  tax  our  best  c  sources : 
such  is  the  microphyte  now  offered  to  notice. 

The  preparation  in  which  it  is  shown  is  a  section  of  the 
lung  of  a  mouse  infected  with  a  form  of  septicaemia,  in  which 
this  organism  appears  to  constitute  the  contagium.  From  a  micro- 
scopical point  of  view  a  principal  feature  of  interest  here  Ues  in 
the  circumstance  of  its  ultra-minute  size,  being,  I  believe,  the 
most  minute  independent  organism  yet  described. 

The  specific  cnaracters  of  this,  disease  have  been  described  by 
Dr.  Koch  in  Germany  *  and  by  myself  in  this  country.f  It  has 
not  been  observed  to  occur  spontaneously,  though  there  is  every 
probability  that  it  does  so,  inasmuch  as  the  contagium  in  this  case 
unquestionably  originates  in  contamination  from  the  atmosphere, 
and  it  is  a  significant  fact  that  specific  infection,  or  in  other  words, 
the  occurrence  of  this  organism  in  the  putrid  blood  used  for 
inoculation,  is  far  more  uncertain  and  rare  in  the  winter  months 
than  in  the  summer  and  autumn.  This  is  accounted  for  by  the 
fact  that  the  lower  fungi  or  their  germs  are  fai  more  abundajit  in 
the  air  in  summer  than  in  winter. 

In  the  section  of  lung  shown  occurs  a  large  vein,  in  longi- 
tudinal section,  in  which  amongst  the  red  blood-corpu8cles,f  which 
are  well  preserved  by  absolute  alcohol,  there  are  seen  several 
deeply  stained  round  cells ;  these  are  the  white  corpuscles  of  the 
blood,  somewhat  swollen,  and  filled  in  varying  numbers  vnth  the 
minute  parasite  here  in  question — in  some,  where  not  too  crowded, 
they  can  be  distinctiy  resolved ;  on  the  inner  walls  of  the  vessel  too 

♦  tJntereuch.  ub.  d.  ^tioL  d.  Wundinfections-krankheiten.    Leipzig,  1878. 

t  Quart.  Journ.  Micr.  Sci.,  xxii.  (1882)  p.  60. 

X  Their  diameter  is  about  l-4000th  in  ,  those  of  man  being  l-8200th  in. 
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they  occur  in  Tast  nnmbeigy  and  may  also  be  rec(^ized  in  most  of 
the  smaller  blood-yeesels  or  oapillanes.  The  organism  itself  is  a 
fiann  d'bacillnSy  the  indiyidoal  cells  of  which,  allowing  for  foreshorten- 
ing, are  almoet  exactly  1  micromillimetre  (0  001  mm.,  l-25,000th 
rsf^)  in  loigth  ;  tiiat  is,  jnst  the  breadth  of  some  common  forms  of 
similar  organisms,  septic  and  pathogenic  Bacteria,  as  e.  g.  the  ha^- 
h«cilln8— 5.  miMUis  of  Cohn.  Their  breadth,  by  estimation,  is 
eeftainly  less  than  a  fonrth  of  the  length,  L  e.  less  than  1-1 00,000th 
of  an  inch.  To  examine  and  measure  these  accurately  it  is  neces- 
sary that  the  blood  containing  them  should  be  spread  in  a  very 
thin  layer  on  the  cover-glass,  dried  and  stained.  In  the  tissues, 
thin  and  completely  decolorized  as  the  section  here  is,  they  cannot 
be  sufficiently  clearly  seen  for  individual  examination.  Judging 
from  the  relative  position  and  appearance  of  the  cells,  it  pro- 
bably poesesBee  a  flagellum ;  *  and  no  doubt,  as  other  bacilli  do,  it 
must  form  sporee,  though  not  perhaps  in  the  tissues  of  the  living 
Aiumal,  where  its  usual  method  of  multiplication  is  evidently  by 
fiaaion.  These  spores  would  be  mere  points  under  the  Microscope, 
areolar  bodies  of  only  about  the  fourth  or  fifth  of  a  micro- 
milHmetre,  i.  e.  less  than  l-100,000th  of  an  inch  in  diameter. 

The  number  in  which  these  organisms  may  exist  in  the  blood 
of  an  infected  animal  is  incalculable ;  it  may  be  even  infinitely 
greater  than  in  the  case  of  Davaine*s  Septicaemia  in  the  rabbit, 
wh€TO,  aa  stated  at  a  previous  meeting  of  this  Society,!  I  found  that 
in  some  cases  one  drop  of  infected  blood  contained  upwards  of 
3000  millions  of  them.  In  this  case  the  blood  is  as  infsillibly 
infective  as  in  the  other,  in  the  smallest  quantities  in  which  it  can 
be  taken  on  the  }>oint  of  a  scalpel  or  a  needle.  I  have  not,  however, 
been  able  to  test  its  infectivity  quantitatively,  as  in  the  former  case, 
on  acooxmt  of  the  small  size  of  the  animal  here,  and  the  blood  being 
invariably  much  coagulated  upon  death.  It  is  a  remarkable  circum- 
stance and  one,  I  beUeve,  peculiar  to  this  disease,  that  the  blood  of 
an  infected  animal  during  life  and  within  18  hours,  or  even  less, 
after  inoculation,  and  previous  to  the  occurrence  of  any  apparent 
symptoms  of  disturbance,  becomes  itself  infective,  in  as  small 
quantities,  and  in  all  respects  with  similar  results,  as  with  inocula- 
tion by  the  blood  of  a  d^  animal. 

*  The  flagella,  if  they  exist,  are  probably  mere  filaments  of  homogeneouB 
fubttaoee :  rery  d^erent  from  complex  independent  cells.  Many  microscopical 
objeeU  are  not  distingnishable  with  our  present  means  unless  stained,  either  on 
aococmt  of  their  being  of  the  same  refractive  index  as  the  tissues  (as  in  the  case 
of  the  nuclei  of  cells),  or  on  account  of  their  minute  size  (as  in  the  case  of  this 
miexDphyte),  and  the  possible  occurrence  of  others  yet  unobserved  and  perhaps 
unsuspected  is  suggested  by  Koch's  remarkable  (uscovery  of  the  bacillus  of 
taberde,  which,  owmg  to  the  chemical  reaction  of  its  cell-wall,  is  not  aflfected  by 
the  dyes  which  were  previously  supposed  to  stain  all  species  of  the  Schizophytes. 

t  See  this  Journal,  ii.  (1882)  p.  310. 
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A  qnestion  often  oocnrs  as  to  the  danger  to  man  of  infection 
with  these  highly  vimlent  septic  diseases.  It  may  be  said  that  in 
general  they  are  only  infective  amongst  animals  nearly  related 
generically.  That  Dayaine's  septicaemia  in  the  rabbit  is  not 
infective  to  man,  has  been  proved,  accidentally  of  course ;  experi- 
mentally, too,  it  has  been  shown  that  it  is  not  communicable  to 
cattle,  horses,  or  sheep.  It  is  certainly  not  infective  to  do^  or 
cats,  though  readily  so  to  guinea-pigs  and  mice.  With  an^j-ax, 
however,  it  is  otherwise;  that  is  virulently  infective  to  man, 
amongst  whom  it  is  known  in  this  country  as  wool-sorters'  disease ; 
cattle  and  agricultural  stock  of  all  kinds  are  liable  to  it,  as  are  most 
rodents ;  also  dogs  and  cats  with  difficulty ;  and  amphibia  and  birds 
under  certain  artificial  conditions,  as  has  lately  been  shown.  Mouse 
septicaemia,  I  have  found,  though  others  have  asserted  difierently, ' 
not  to  be  infective  to  other  animals,  either  rodents  or  others. 

All  the  circumstances  of  this  affection,  to  some  of  the  most 
prominent  of  which  I  have  here  called  attention,  are  easily 
accounted  for  on  the  theory  of  the  microparasitical  origin  of  th^ 
disease,  and  as  it  appears  to  me  on  no  other.  As  an  objection  to 
this  view  it  has  been  asserted  that  specific  pathogenic  micro- 
or^nisms  are  normally  present  in  the  blood  and  tissues  of  healthy 
animals,  and  that  they  merely  develope  and  multiply  in  the  patho- 
logical ordebilitated condition  consequentupon  inoculation  with  toxical 
matter.  I  have  found  tins  statement  to  oe  erroneous ;  the  fiEict  is 
that  septic  or  putrefactive  bacteria,  as  distinguished  firom  patho- 
genic, are  apparently  normally  present  in  the  organs  and  tissues, 
which  they  invade,  and  develope  in  the  blood,  after  death ;  to  distin- 
guish between  these  species  is  the  province  of  microscopical  obser- 
vation. To  the  neglect  and  inaccuracy  of  this,  which  in  some 
cases  is  very  remarkable,  is  due  much  of  the  obscurity  which  still 
involves  this  subject,  and  has  prevented  the  recognition  of  the 
relations  of  these  micro-organisms. 

On  the  diBcrimination  of  their  distinctive  morphological 
characters  depend  some  of  the  questions  which  are  of  fundamental 
importance  in  bacterial  physiology  or,  as  the  developing  science  has 
been  more  comprehensively  termed,  Schizomycology.  In  this  view 
those  engaged  in  investi^ting  the  subject  look  with  warm  interest 
to  any  improvement  in  tne  optical  powers  of  the  Microscope.* 

*  The  description  of  this  organism  was  illustrated  by  drawings  showing  the 
relative  size  and  form  of  some  different  species  of  pathogenic  and  septic  bacteria, 
under  an  ampUfloation  of  2800.  The  large  forms  were  drawn  by  the  camera  lucida 
and  a  l-16tli  water-immersion  objective  of  Messrs.  Powell  and  Lealand,  with  an 
eye-piece  of  about  8-4ths  in.  foOHl  length  used  with  the  micrometer. 

The  objective  with  which  the  preparation  was  shown  was  a  l-20th  homo- 
geneous immersion  of  Powell  and  Lealand  (1*38  N.A.)  constructed  specially  for 
the  examination  of  these  proto-organisms,  for  which  it  is  most  admirably  suited 
and  invaluable.  
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ILL — On  the  use  of  Incandescence  Lamps  as  Accessories  to  the 
Microscope.    By  C.  H.  Stbabn,  F.B.1(LS. 

iRead  10th  January,  1883.) 

As  for  the  last  ten  years  I  have  not  followed  the  progress  of  micro- 
eoopical  sdeDoe,  I  cannot  but  feel  that  in  yentnnng  now  to  speak 
on  mioosoopical  sabjects,  I  am  in  a  similar  position  to  that  of  a 
ookxEust  who,  on  returning  to  his  native  land,  finds  that  the  world 
has  mored  on  and  left  him  fsur  behind.    Yet  it  is  my  hope  that 
from  those  fields  of  research  in  which  my  thoughts  have  of  late 
jeais  been  straying,  and  in  which  my  former  microscopical  pursuits 
baTe  been  disoontinued,  I  may  have  been  able  to  glean  some  infor- 
mation which,  though  not  primarily  connected  with  microscopical 
science,  may,  in  its  practical  application,  prove  of  some  utili^  to 
microsec^ists. 

Wh^i,  in  1871, 1  first  commenced  the  study  of  the  phvsics  of 
liigfa  vacua,  it  was  with  the  object  of  investigating  tne  law 
governing  the  arrangement  of  the  lines  in  the  spectra  of  rarefied 
gases;  but  after  my  meeting  with  Mr.  J.  W.  Swan,  in  1877,  I 
entered  with  him  upon  an  investigation,  having  for  its  object  the 
discov^  of  the  conditions  under  which  thin  carbon  conductors 
could  be  rendered  permanent  when  made  incandescent  by  an 
electric  current  in  the  most  perfect  attainable  vacuum.  With  what 
suooess  that  investigation  was  attended,  my  colleague  has  already 
described  in  his  lectures  and  pamphlets;  and  I  presume  that 
there  are  few  here  present  to  whom  its  practical  results  in  the  form 
of  incandescence  lajnpe  are  not  by  this  time  familiar. 

From  a  scientific  mvesti^tion,  the  matter  has  now  grown  into 
a  great  commercial  enterprise,  and  ere  many  months  are  over, 
thoe  seems  a  probaUlity  tnat  in  many  places  gas  will  be  entirely 
superseded  by  electricsd  illumination.  When  this  happy  time 
arrives^  the  application  of  the  incandescence  electric  lamp  to  the 
purposes  of  microscopical  illumination  will  certainly  become  uni- 
versal, as  it  will  then  be  not  only  the  purest  and  most  satisfiEu^tory 
li^,  but  will  be  at  the  same  time  the  most  convenient  I  hope, 
however,  to  show  that  microscopists  need  not  wait  for  the  realization 
of  the  hopes  of  the  shareholders  in  electric  companies,  and  the 
fears  of  Hhoee  interested  in  gas  companies,  but  may  at  once  discard 
their  troublesome  oil  or  gas  lamps,  with  many  of  their  acces- 
sories, and  proceed  at  once  to  avail  themselves  of  the  advantages 
of  electric  ulumination.  I  am  aware  that  Dr.  Van  Heurck,  of 
Antwerp,  has  anticipated  me  in  the  application  of  our  lamps  to  th^ 
Microscope ;  but,  as  tiiose  empbyed  by  him  were  of  comparatively 
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large  size,*  the  battery  power  necessary  to  render  them  incandescent 
wonldy  till  electricity  is  supplied  from  a  central  station,  constitute 
a  bar  to  their  general  use. 

There  can  be  no  advantage  in  using  a  large  light  at  a  distance 
from  the  object,  when  a  small  one  near  to  it  will  give  as  good,  or 
better,  results,  and  will  at  the  same  time  require  the  expendi- 
ture of  so  little  electrical  energy,  that  the  trouble  attendwt  on 
the  use  of  the  battery  is  almost  inappreciable ;  and  in  this  way 
the  lamp  can  be  made  a  permanent  attachment  to  the  Microscope 
itsel£ 

The  lamps  I  have  constructed  for  the  purpose  are  shown  full 
IT  o  ^^  ^  ^8^  1  ^^^  ^9  ^^^  ^^  ^^^  ^^  ^®  Micro- 
ll^*     ^^  in  fig.  3  at  A  B  and  C.    The  length  of 

1/^/\\  the  incandescent  filament  is  1-lOth  of  an  inch,  its 
V  f  J 'r  diameter  l-166th  of  an  inch,  and  its  superficial 
Mjj/  area  about  l-555th  of  a  square  inch.  Two 
jMI  Bunsen  or  four  Ledanch^  cells  are  sufficient  to 
IjH  render  them  fully  incandescent ;  but  for  general 
IJH  purposes  it  will  be  best  to  use  an  additioi^  cell, 
^^  regulating  the  intensity  of  the  light  by  means 
of  the  adjustable  resistance  coil  D  interposed  in  the  battery  circuit 
and  attached  to  the  base  of  the  Microscope. 

As  the  duration  of  the  lamps  is  in  an  inverse  ratio  to  the 
temperature  at  which  they  are  maintained,  it  is  desirable  that  the 
most  intense  light  that  the  lamp  will  give  should  only  be  employed 
for  a  very  short  time  when  a  special  effect  is  required ;  such,  for 
instance,  as  for  purposes  of  micro-photography.  If  the  lamp  is  at 
other  times  used  no  brighter  thim  is  necessary  to  obtain  a  white 
light,  and  the  current  turned  off  when  observation  is  not  going  on, 
the  lamps  vnll  last  a  very  long  time,  as  experience  has  shown  that 
a  life  of  more  than  2000  hours  of  continuous  and  brilliant  incan- 
descence is  frequently  exceeded  by  Swan  lamps.  It  is  possible  to 
obtain  a  light  of  2^  candles  from  the  tiny  surface  just  mentioned, 
vnth  an  electro-motive  force  of  3|  volte,  and  a  current  of  IJ 
amperes.  It  would,  however,  at  a  safe  temperature,  give  a  light 
equal  to  one  candle. 

It  will  be  found  the  most  convenient  plan  to  keep  more  than 
one,  say  three,  of  these  lamps  on  the  instrument,  so  that  by  merely 
turning  a  switch  the  j)08ition  of  the  light  may  be  varied. 

(1)  For  the  illumination  of  opaque  objecte  the  lamp  A  (fiff.  3) 
is  attached  by  a  jointed  arm  E,  to  an  insulated  collar  a,  which 
screws  on  above  the  objective.  The  source  of  light  can  then  be 
rotated  around  the  object  while  under  examination,  so  that  delicate 
surfEtce  markings  can  he  readily  brought  out. 

*  Since  the  above  was  written  Dr.  Van  Heurck  has  informed  me  that  he  has 
nsed  lamps  requiring  an  electro-motive  force  of  not  more  than  7  volts. 
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(2)  On  moTing  the  switch  I  from  the  central  position  to  the 
ligbt,  contact  is  made  with  another  stnd,  and  the  current  passes  to  a 
BGO(md  lamp  B,  moxiiited  on  a  platform  fitting  into  the  snhstage. 

Fig.  3. 


and  capable  of  rotation  and  lateral  adjngtment,  so  that  direct  or 
oblique  illumination  at  any  angle  may  oe  obtained. 
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As  the  source  of  light  is  ahnost  a  point,  and  the  lamp  can  be 
brought  very  nearly  into  contact  with  tne  slide,  a  greater  degree  of 
obliquity  of  the  illuminating  rays  can  thus  be  obtained  than  by 
almost  any  other  method,  and  hence  black-ground  illumination  is 
shown  with  great  beauty,  and  many  of  the  diatoms  display  diffi»c- 
tion  colours  with  unusual  splendour.  The  resolution  of  test  objects 
becomes  very  much  simplified,  as  most  of  them  can  be  resolved  by 
the  lamp  alone,  without  any  accessory  apparatus. 

(8)  Tor  use  with  the  polariscope,  a  third  lamp  C,  of  slightly 
larger  size,  is  placed  in  the  position  of  the  usual  mirror.  It  is 
put  in  action  by  moving  the  switch  to  the  left,  so  as  to  make 
contact  vnth  the  third  stud.  This  lamp  requires  an  additional 
cell  so  as  to  develope  a  light  of  about  four  candles. 

As  the  sockets  of  the  lamps  are  all  made  to  a  standard  size,  it 
is  easy  if  more  light  be  required  than  is  given  by  the  smaller 
lamp,  to  transpose  the  larger  one  to  either  of  the  other  positions 
and  use  the  full  strength  of  the  battery.  If  it  is  found  aesirable 
with  the  lower  powers  to  give  parallelism  or  convergence  to  the 
rays,  a  very  small  lens  can  be  mounted  in  front  of  the  lamp. 

If  a  more  simple  mounting  is  desired,  the  forms  shown  in  figs. 
4,  5,  and  6  may  he  adopted ;  and  the  lamp  can  be  thus  placed  in 
any  position  alx)ve  or  below  the  stage. 

If  it  is  required  to  maintain  the  lamps  for  several  hours  at 
full  incandescence,  the  most  satisGactory  battery  to  use  would 
undoubtedly  be  a  Bunsen  or  Grove.  I(  however,  the  switch  is 
turned  off  whenever  an  observation  is  completed,  a  recent  modifi- 
cation of  the  Ledanch^  answers  admirably ;  for  if  exhausted  through 
polarization  it  recovers  itself  when  left  for  a  short  time,  and  will, 
when  once  filled,  keep  in  good  order  for  several  months.  It  is  best 
to  use  five  of  these  modified  Leclanch6  cells,  controlling  the  strength 
of  the  current  by  means  of  the  resistance,  and  diminishing  it  as 
the  potential  of  the  battery  fieJls.  For  all  ordinary  worK  these 
Leclanch^  cells  will  be  found  to  meet  all  the  requirements  of  the 
microscopist.  The  Swan-Sellon,  or  Faure  accumulator  will  also 
be  founa  convenient,  but  these  are  at  present  rather  expensive 
luxuries;  and  though  thev  last  for  a  considerable  time  when 
charged,  the  trouble  of  charging  at  intervals  would  probably 
counterbalance  the  advantages  gained  in  other  ways. 

I  have  been  able  to  light  these  lamps  satisfiEtctorily  with  a  small 
dynamo,  about  five  inches  in  length ;  and  if  it  be  possible  to  obtain 
a  spring  which  can  be  wound  up  by  hand,  and  will  drive  it  for 
about  half  an  hour  without  occupying  too  great  a  space,  this  may 
probably  be  a  very  convenient  metnod  of  obtaining  the  current  when 
required.  When,  however,  we  consider  that  to  obtain  the  amount 
of  electrical  energy  represented  by  the  product  of  3^  volts  and  1^ 
amperes,  we  should  have  to  expend  about  4  or  5  foot-lbs.  of  mechanicfd 
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eoergy  per  aeoond,  the  probability  seems  rather  remote ;  and  both 
lor  otmT^HeDce  and  economy,  the  modified  Lecknch6  cells  carry 
off  the  palm  at  present,  so  fisur  as  microscopical  illomination  is 
ooooecned. 

Pig.  4. 


Fio.  5 


Fia.  <5. 
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SUMMARY 

or  OUBBEMT  BBBBABGHIB  BILATINO  TO 

ZOOLOGY    AND    BOTANY 

(principaUy  Invertebrata  and  Crypiogamia\ 

MICROSCOPY,   &c., 

INCLUDINO  OBIOINAL  COMMUNICATIONS  FROM  FELLOWS  AND  OTHEBS .• 


ZOOLOGY. 


A.    GENERAL,  includixig  Embryology  and  Histology 
of  the  Vertebrata. 

Sadden  Destmotion  of  Marine  Aninia1«.t— Profeeaor  T.  Bnpert 
Jones  acooonts  for  the  manner  in  which  large  nmnbers  of  marine 
animals  have  in  past  ages  suddenly  perished  in  their  own  element  and 
been  entombed :  1.  (fi^es)  by  either  onosnal  or  periodical  influx  of 
fresh  water  from  the  land ;  2.  by  volcanic  agency ;  8.  by  earthquake- 
waves  ;  4.  by  storms ;  6.  (fishes)  by  suffocation,  when  massed  together 
in  frightened  shoals,  or  when  burrowing  in  sand  and  mud  and  acoi- 
dentaUy  buried  by  other  sands  and  mud ;  6*  ^fishes)  by  being  driven 
ashore  by  fishes  of  prey ;  7.  (fishes  and  moUuscs)  by  too  much  and 
too  little  heat  in  shallow  water ;  8.  (fishes  and  moUusos)  by  frost ;  9. 
(fishes)  diseases  and  parasites ;  10.  (nshes  and  molluscs)  miscellaneoos 
causes:  disturbance  of  equilibrium  of  living  and  dead  organisms, 
ferruginous  springs,  poisons,  lightning,  Ac. ;  11.  marine  life  surviving 
in  fresh-water  lakes. 

Apparent  Bird-traoks*  by  the  Sea-shore.]:— Mr.  T.Meehan  calls 
attention  to  what  appeared  to  be  the  track  of  a  three-toed  bird  in  the 
sand,  near  low-water  mark,  at  Atlantic  City.  They  were  generally 
regarded  by  observers  as  bird  tracks.  While  looking  at  them,  he 
noted  that  Uiere  were  no  birds  about  to  make  such  recent  tracks,  and 
also  that  the  tracks  would  have  to  be  made  in  every  case  by  a  bird 
facing  the  water,  which,  in  the  nature  of  things,  would  be  improbable. 
While  reflecting  on  this,  he  noted  on  the  face  of  the  smooth  receding 
waves,  spots  where  the  water  sparkled  in  the  light,  and  he  found  this 
was  caused  by  little  riplets  as  the  wavelet  passed  down  over  the  half- 

*  The  Society  are  not  to  be  conndered  responsible  for  the  views  of  the 
authors  of  the  papers  referred  to,  nor  for  the  maimer  in  which  those  views 
may  be  expressea.  the  main  object  of  this  part  of  the  Journal  being  to  present  a 
summary  of  the  papers  as  actually  published^  so  as  to  provide  the  Fellows  with 
a  guide  to  the  additions  made  from  time  to  time  to  the  Library.  Objections  and 
corrections  should  therefore,  for  the  most  part,  be  addressed  to  the  authors. 
(The  Society  are  not  intended  to  be  denoted  by  the  editorial  **  we.") 

t  GeoL  Mag.,  ix.  (1882)  pp.  638-40. 

X  Proo.  AcmU  Nat  Sd.  Fhilad.,  1882,  pp.  238-9. 
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azpoaed  bodies  of  a  Bmall  cragtaoean,  Eippa  kdpoidea,  and  that  the 
vaier  in  paasiiig  oTer  the  bodies,  made  ue  trifid  marks  whioh  had 
been  taken  for  impieasions  of  birds'  feet  This  little  creature  took 
abaltar  in  the  sand  near  low-water  mark,  and  entered  head  foremost 
in  a  perpendicular  direction  downwards,  resting  just  beneath  the 
Burfiioe.  The  retoming  wave  took  some  of  the  surface  sand  with  it, 
and  tiius  the  lower  portions  of  the  bodies,  uppermost  in  the  sand,  were 
exposed.  Often  the  creatures  would  be  washed  out,  when,  recovering 
thsmselTes,  they  rapidly  advanced  in  the  direction  contrary  to  the 
retreat  of  the  wave,  and  entered  the  wet  gand  again  as  before,  their 
sides  being  parallel  with  the  shore.  The  body  terminated  in  a 
canmcolar  point  which,  with  the  position  of  the  two  hind-legs,  made 
a  tridentate  bbstmction  to  the  sand  brought  down  by  the  retreating 
wave,  and  the  water  passing  around  the  points,  made  the  three  toe- 
Hke  grooves  whidi  resembled  a  bird's  fDot  from  li  to  2  in.  long. 
The  oreatureB  in  their  scrambles  for  protection  beneath  the  sand, 
Bumaged  to  keep  at  fidr  distances  firom  each  other,  and  hence  there 
WIS  ecHiBiderable  regularity  in  the  tracks  as  if  they  had  really  been 
produced  lyy  birds. 

He  added  that  he  presented  the  observatipn  as  a  mere  trifle,  but 
he  could  not  help  remarking  that  if  by  any  means  these  trifld  im- 
preesiiuis  should  get  filled  with  mud,  and  tiie  deposit  become  solid 
rad[,  it  would  be  very  natural  for  observers,  ignorant  of  their  origin, 
to  mistake  marks  like  these  for  the  tracks  of  birds. 

B.  XNVEBTEBBATA. 

Anastomoses  of  the  Striated  Muscular  Fibres  of  Invertebrates.* 
— ^H.  Joosset  de  Bellesme  has  endeavoured  to  determine  the  function 
of  the  anastomoses  which  are  found  in  the  primitive  bundles  of  the 
striated  muscles  of  Invertebrates,  the  same  existing  in  Vertebrates 
ooly  in  certain  special  organs,  such  as  the  heart. 

As  the  result  of  his  observations  on  the  larvsa  of  Insects  and  on 
Grastacea  ^more  particularly  Amphipoda  and  Isopoda)  it  appears  first, 
fliat  there  is  no  necessary  relation  between  the  striated  condition  and 
the  accomplishment  of  voluntary  movements,  as  striated  fibres  are 
found  in  the  digestive  tube  and  its  glandular  appendages,  and 
secondly,  that  th^  is  a  constant  relation  between  the  foot  of  this 
aoastomosing  and  the  mode  of  contraction  of  the  organs  which  have 
this  arrangement. 

From  the  transparency  of  the  Crustacea  studied  it  was  seen  that 
ihe  contraction  of  the  fibres  of  the  gastric  caBca  exactly  resembled  that 
of  the  Yertefarate  heart.  The  products  of  secretion  accumulate  in  the 
centre  <rf  these  tubes  and  it  is  therefore  essential  that  their  walls  should 
contract  simultaneously  (and  not  one  part  after  another)  in  order  to 
expel  Ihe  secretion.  It  is  this  simultaneousness  in  the  contraction  that 
it  is  the  function  of  the  anastomoses  to  secure,  uid  it  is  not  without 
interest  to  see  that  the  same  effect  is  produced  in  the  muscles  of  both 
Yertebrates  and  Invertebrates  by  the  same  organic  arrangement. 

•  Compte*  Bendos,  xct.  (1882)  pp.  1003-4. 
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MoUtisca. 

Digestion  in  Cephalopoda.*  —  E.  Bonrqnelot  oontmnes  hia 
researches  on  this  subject^f  referring  particalarlj  to  (1)  the  digestion 
of  amvlaceons  matters  and  (2)  of  saccharose,  (8)  the  function  of 
the  saiiyary  glands,  (4)  the  liver,  and  (5)  the  mechanism  of  digestion. 

The  food  reaches  the  stomach  direct ;  the  crop  of  the  Octopus  seems 
to  be  only  a  kind  of  surplus  reseryoir ;  there  it  is  subjected  to  the  action 
of  the  digestive  fluids  which  come  from  the  liver  and  the  pancreas 
passing  by  the  cfecum.  The  proteid  matters  and  the  hydrocarbons 
are  digested,  the  fats  emulsionized,  and  the  chyle  goes  directly  into 
the  intestine  without  passing  by  the  cfidoxmi.  At  me  conclusion  dT 
digestion  there  is  found  in  the  caecum  and  often  even  in  the  hepatic 
canals  a  small  brown  colimm  which  might  be  taken  for  digested  food. 
It  is,  however,  only  a  mass  of  hepatic  cells  detached  from  the  gland. 
A  similar  column  has  already  been  noticed  by  Plateau  at  certain 
periods  of  digestion  in  the  excretory  canals  of  the  abdominal  ghuid  of 
the  Spiders. 

Deyelopment  of  Bithynia  tentaculata.f— P.  B.  Sarasin,  in  his 
introduction,  points  out  that  although  the  embryos  of  this  firesh-water 
Pulmonate  Gasteropod  are  small  and  opaque,  it  is  possible  to  make  a 
good  series  of  sections,  in  consequence  of  the  comparatively  small 
amount  of  yolk-material  which  is  found  in  the  endodermal  cells. 
These  are  always  sharply  marked  off,  and  have  a  distinctly  cylindrical 
form. 

The  rounded  yellowish  ovum  presents  an  elevation  which  appears 
to  be,  but  is  not,  the  point  at  which  the  directive  corpuscle  is  extruded ; 
indeed  it  is  only  as  it  disappears  that  the  corpuscle  is  to  be  seen 
at  the  opposite  pole  of  the  egg.  A  period  of  rapid  cleavage  appears 
to  be  followed  by  one  of  repose ;  four  larger  polar  cells  are  soon  to 
be  distinguished  from  a  number  of  smaller  ones ;  the  gastrula,  after 
formation,  closes  up  again,  and  forms  a  complete  and  solid  sphere — 
the  paeudogermsphere.  At  its  thickened  part  there  arise  two  solid 
processes,  one  of  which  is  distinguished  by  a  slight  depression  on  it, 
which  soon  becomes  converted  into  the  mouth.  At  this  stage  there 
is  no  indication  of  any  velum ;  when  the  latter  does  come  into  existenoe 
it  has  at  first  the  appearance  of  two  rows  of  ciliated  ectodermal  cells. 
The  process  connected  therewith  forms  the  foot,  while  the  other,  by 
an  ingrowth  of  cells,  is  the  seat  of  the  future  shell-gland.  The  author, 
in  opposition  to  the  views  of  various  embryologists,  expresses  his 
belief  that  in  all  Gasteropoda  the  original  gastrula-mouth  (blastopore) 
becomes  closed  up. 

In  the  second  section  the  velum,  and  primitive  kidney  (aiuce)  are 
dealt  with ;  the  name  of  ansie  is  applied  to  the  chords  of  traniq>arent 
vesicular  ciliated  cells,  which  are  found  inserted  at  the  sides  of  the 
mouth,  and  which,  in  the  embryo,  have  the  function  both  of  velum  and 
of  primitive  kidneys ;  the  author  devotes  some  attention  to  demon- 

*  Oomptes  Bendiu,  zov.  (1S82)  pp.  1174-6. 

t  Cf.  this  Jounial,  ii.  (1882)  p.  SO. 

X  Arbeit.  ZooL-Zoot  iMt  Wiirzburg,  vi.  (1882)  pp.  1-68  <7  pU.)., 
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itnthig  tbifl  poini,  and,  in  describing  their  later  history,  states  that 
tihej  at  first  so  alter  their  position  that  the  right  one  comes  to  lie 
almort  in  the  middle  of  the  neck ;  the  left  approaches  towards  fhe 
lower  side,  but  does  not  come  so  near  the  middle  line.  This  change 
in  position  is  to  be  explained  by  the  torsion  of  the  anterior  part  of  the 
naeerml  aac  In  time  the  right  ansa  becomes  altogether  lost,  while 
the  left  is  finally  an  aggregate  of  ciliated  cells,  in  which  irregular 
caTitieB  may  be  made  out,  and  which  are  perhaps  dae  to  an  internal 
destruction  of  the  cells. 

The  liTer  is  shown  to  be  developed  from  the  lower  cells  of  the 
Uastola,  and  from  those  which  became  invaginated  to  form  the  gastmhi, 
and  afterwards  formed  a  solid  sphere  in  the  psendo-gastrnla.    In- 
vagination gave  rise  to  two  nneqnal  portions,  of  which  one  remained 
■olid,  wlnle  the  other  was  excavated  and  filled  with  fluid.   The  author 
finds  Uiat  the  whole  of  the  enteric  canal  derives  its  elements  from 
the  ectoderm,  while  the  liver  is  directly  derived  from  the  endoderm, 
its  cells  retaining  throughout  the  whole  of  embryonic  life  the  characters 
of  tme  endodermal  cells,  distinguished  by  drops  of  deutolecithin ; 
tiieae  last  increase  in  size  with  the  cells  themselves,  and  filling  them 
up,  press  the  nucleus  and  protoplasm  towards  the  outer  wall ;  the  more 
^^^^  i^ggi^gi^te  in  the  cells,  the  more  mucous  substance  is  collected 
in  the  cavity  inclosed  by  the  hepatic  sac.    The  two  lobes  of  the  liver, 
which  are  at  first  almost  spherical,  elongate  considerably  with  the 
growth  of  the  embryo. 

The  author  is  not  able  to  demonstrate,  though  he  is  convinced  of, 
tile  oompletely  medioventral  position  of  the  developing  enteron;  at 
first  the  rudimentary  intestine  consists  of  nothing  but  a  collection  of 
eetodennal  cells ;  later  on  a  cavity  is  developed  in  them,  and  this 
petty  rapidly  extends  forwards  and  backwards;  thus  we  get  a 
tube  bent  at  an  oblique  angle  in  the  middle,  and  attached  at  either 
end.  A  li^e  later,  the  fore-gut  bends  towards  the  left,  and  the  hind- 
gut  to  the  right  side  of  the  embryo ;  the  former  follows  the  hepatic 
lobes,  just  as  these  follow  the  visceral  nucleus  and  all  the  organs. 
This  torsion  is  easily  explained  on  purely  mechanical  principles ;  an 
dastic  cord  growing  regularly  in  length  will,  if  its  ends  be  fixed,  form 
a  loop  by  torsion  through  180^ ;  and  thus  tensions  are  avoided,  which 
would  otherwise  afiect  it.  This  law  is  called  the  law  of  torsion,  and 
would  appear  to  be  applicable  not  only  to  the  phenomena  observed  in 
Gasteropoda,  but  also  in  other  animals,  in  no  way  closely  allied  to 
them.  The  body  of  the  loop  is  formed  by  the  widened  portion  of  the 
hind-gut,  which,  will  become  the  stomach,  and  this  portion  is  so 
twisted  round  that  the  anus  comes  to  be  near  to,  instead  of  at  the 
Opposite  pole  to,  the  mouth.  A  similar  change  in  position  is  e£fected 
by  the  shell-gland. 

The  earliest  rudiments  of  the  nervous  system  are  seen  in  what  is 
DOW  generally  called  the  irochosphere  stage.  The  following  are  the 
leading  peculiarities  of  this  stage  in  Bithynia : — The  body  forms  a 
slight  swelling  towards  the  left  side,  the  herald  of  the  torsion ;  the 
intestine  is  slightly  bent  forwards,  and  lies  towards  the  right  hand ; 
the    fore-gut   is  hollowed  out,  and  oommunicates  with  the  huccal 
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oavity ;  the  bepatio  lobes  are  boUowed  out,  and  the  ansie  prqjeot  con- 
siderably. Tbe  ventral  surface  is  distingmsbed  by  tbe  pedal  process^ 
at  its  anterior  end.  Bigbt  and  left  of  Uie  month  there  lie  two  ecto- 
dermal eleyations,  whidi  may  be  known  as  the  Bensory  plates  ;  from 
these  the  cerebral  and  pleural  ganglia  of  either  side  are  deycdoped ; 
a  ventral  median  growtii  gives  rise  from  before  backwards  to  two 
pedal,  two  visceral,  and  one  abdominal  ganglion.  The  first  of  these 
are  only  secondarily  connected  with  the  cerebral  and  pleural  ganglia; 
the  connection  between  the  separate  pairs  was  primitively  effected  by 
the  mediim  outCTowth,  but  this  becomes  lost,  and  a  seconoary  connec- 
tion takes  its  place.  The  pair  of  bncoal  ganglia  arise  from  the  ceso* 
phagus,  and  the  olfactory  ganglion  is  either  developed  on  the  right 
or  in  the  dorsal  median  line.  Attention  is  directed  to  the  resem- 
blances and  the  differences  which  obtain  between  the  development 
of  the  nervous  system  of  Bithynia  and  that  of  an  Annelid. 

The  larval  heart  lies  a  little  to  the  right  side  of  the  neck ;  the 
permanent  heart  may  be  seen  to  pulsate  during  its  existence,  but 
the  pulsations  are  not  synchronous.  At  the  same  time  as  that  of  the 
development  of  the  nervous  system,  an  ectodermal  thickening  on  the 
right  side  of  the  embryo  gives  the  first  indication  of  the  permanent 
kidney ;  under  the  effects  of  torsion,  this  organ  comes  in  time  to  lie 
on  the  left  side ;  at  the  same  time,  it  elongates  and  becomes  hollow. 
The  pericardiac  cavity  is  formed  by  mesodermal  cells  which  become 
contractile,  and  from  the  solid  cord  of  cells  within  it  the  permanent 
heart  is  formed ;  this  lies  almost  perpendicularly  to  the  kicUiey. 

With  regard  to  the  germinal  layers,  the  author  tells  us  that  the 
ectoderm  is  remarkable  for  never  being  at  rest  during  the  develop- 
ment of  the  embryo ;  all  the  organs  are  formed  either  directly  or 
indirectly  from  it;  the  mesodermal  elements  do  not  arise  at  any 
definite  and  single  point,  and  there  is  no  evidence  of  any  cleavage  in 
it,  and  still  less  of  the  formation  of  a  true  coalom.  As  the  endoderm 
so  called  does  not  give  rise  to  the  enteron,  its  homology  with  the 
similarly  named  layer  in  the  chick  is  to  be  doubted. 

Many  of  the  author's  statements  could  only  be  made  clear  by  the 
reproduction  of  a  number  of  his  figures. 

Organization  of  Adriatic  Chitons.* — B.  Haller  has  examined 
chiefly  Chikm  aieulua  and  0.  fascicularU,  Commencing  with  an 
account  of  the  nervous  eystem,  he  finds  that,  in  the  oesophageal  ring, 
the  primary  paUial  and  pedal  nerves  form  a  connected  whole,  in 
which  ganglia  and  commissures  are  not  yet  differentiated ;  any  given 
transverse  section  exhibits  a  iK>rtical  layer  of  ganglionic  cells,  pro* 
cesses  fropi  which  are  either  continued  directly  into  the  central  nerve- 
plexus,  or  pass  directly  into  the  nerve-trunks.  In  the  nervous  system, 
and,  especially,  in  the  r^on  of  ganglionic  cells,  we  may  observe  the 
well-known  orangcryellow  coloration,  which  is  most  intense  where 
the  cells  are  most  largely  aggregated.  The  nerves  of  the  upper 
cBsophageal  ring  either  supply  ue  cephalic  portion  of  the  mantle,  or 
belong  to  the  cephalic  lobes,  or  innervate  the  lips,  the  epithelial  layer 

•  Arbeit.  ZooL  Iiwt.  Wien.  ^v.  (1882)  pp.  823-96  (8  pls^. 
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of  ^  aailerior  buccal  canity,  and  the  boooal  mnsonlfttiue.    Of  the 
fast  of  these  there  are  no  lees  than  thirteen  on  each  side,  and,  as  it 
vimld  seem,  their  fonotion  is  mixed.    There  are  the  same  number  of 
nervee  for  the  cephalic  lobes,  and  tiiej  anastomose  largely  with  one 
Uko^ber.    The  third  group  supply  tibe  gustatory  bulbs,  among  other 
straetorea.     The  oammissures  of  the  anterior  Yisoeral  ganglia  arise 
from  the  lower  half  of  the  oesophageal  ring,  and  there  is  also  a 
ganglion  for  the  "  snbradular  organ."   After  a  detailed  description  of 
other  parts  of  this  system,  whicSi  would  be  of  interest  only  to  those 
aequamted  with  the  work  of  v.  Ihenng  and  Hubrecht,  tibe  author 
ptases  to  the  nervous  supply  oi  the  heart  and  peritoneum.    If  pieces 
d  fresh  tiflsue  frrom  the  auricle  are  placed  in  sea-water  and  ihi&a  ex- 
aouDed,  lai^e  yellow  pyriform  cells  may  be  seen  between  the  muscular 
plexQs  of  the  heart    An  aid  to  study  was  found  in  the  use  of  a 
nixtore  of  glycerine  with  a  little  acetic  acid  and  water ;  the  nerre- 
cella  wete  then  seen  to  have  a  yery  large  nucleus  and  a  distinct 
nucleolus ;  they  are  generally  oval,  and  always  haye  a  protoplasmic 
proeees ;  ibej  are  placed  between  the  epitheHal  iuTestment  and  the 
mnscmlatnre  of  the  heart,  where  they  form  a  fine  nerre^plexus  of 
small  multipolar  and  large  bipolar  cells.    Observations  on  the  peri- 
toneum appear  to  indicate  the  presence  in  it  of  bodies  which  are, 
physiologleally,  comparable  to  the  Pacinian  bodies  of  the  Yertebrata. 
In  an  account  of  the  digestive  apparatus,  attention  is  directed  to 
extremely  delicate  unilobnlar  buccal  glands,  which  are  formed  on  its 
upper  surface,  and  are  not  very  easy  to  detect.    Glands,  to  which  the 
name  of  **  sugar-glands"  is  applied,  were  found  to  open  into  the 
oBsoj^bagns,  and  to  have  a  truly  embryonic  form,  for  they  were  simple 
OQ^nahings  oi  the  ^ateric  wall,  with  a  single  large  lumen;  the 
wall  of  the  gland  is  remarkable  on  ac<3ount  of  the  development  of  villi 
on  iL    Variations  in  the  colour  of  these  parts  are  to  be  detected,  and 
it  appears  that  in  the  course  of  secretion  the  green  colour  is  converted 
into  violet,  or,  in  other  words,  before  the  metabolic  changes  in  the 
ghuid-ceUs  can  be  effected,  a  chemical  process  is  gone  through,  which 
lads  visual  expression  in  the  alteration  of  colour.    Another  pecu« 
liarity  is  to  be  found  in  the  fact  that  the  secretory  vesicles  are  not 
formed  within  the  cell«  but  are  excreted  from  it,  without  being  visible, 
as  such,  within  it    No  definite  information  can  be  given  as  to  the 
function  of  these  glands.    The  epithelium  of  the  stomach  is  distin- 
guished from  that  of  the  cesophagus  by  the  absence  of  cilia ;  into  it 
there  open,  by  separate  orifices,  the  ducts  of  the  liver,  which  consist 
of  two  unequsl  portions;  the  larger  and  lower  portion,  or  that 
whidi  primitively  lies  on  the  right  side,  ia  a  lar»9  acinous  gland,  in 
which  four  several  lobes  can  be  made  out.      The  most  primitive 
arrangements  possible  are  to  be  seen  in  the  Chitons,  for  there  are 
n<me  of  the  longer  efferent  ducts,  but  the  liver  opens  directly  into  the 
stomach ;  the  lower  wall  of  the  upper  portion  of  the  stomach  forms 
an  infoidibular  invagination,  and  is  gradually  continued  into  the 
wall  of  the  primary  lumen  of  the  liver ;  the  orifice  itself  is  not 
wide ;  the  high  epithelium  of  the  stomach  gradually  disappears,  uid 
four  or  five  circ^ar  folds  appear  in  the  inf undibulum.    Attention 
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is  directed  to  the  yariatioDS  in  colour  of  the  liver  of  individuals  of 
the  same  species  of  the  Plaoophora ;  a  lighter  colour  would  appear 
to  be  associated  with  an  absence  of  secretory  activity,  and  obs^va- 
tions  were  made  which  led  to  the  conclusion  tiiat  the  brown  pigment, 
which  is  at  first  regularly  diffused  through  the  protoplasm,  disap- 
pears during  the  process  of  secretion ;  the  drops  of  secretion  are 
glass-green  in  colour. 

After  describing  the  other  parts  of  the  enteric  tract,  the  author 
passes  to  the  renal  organ,  which  has  lately  attracted  the  attention  of 
Y.  Ibering,  who  looks  upon  it  as  an  unpaired  structure;  and  of 
Sedgwick,  who  maintains  its  paired  nature.  Haller  completely  denies 
the  presence  of  openings  from  the  kidney  into  the  pericardium,  and 
supposes  that  the  ciliated  infundibular  orifice  becomes  closed  in  the 
later  stages  of  larval  life — a  view  which  receives  support  from  an 
oral  communication  by  Hatschek  as  to  the  course  of  development  in 
Sipunculua,  The  kidney,  but  not  its  separate  lobes,  are  invested  by 
the  peritoneum. 

The  heart  lies  under  the  7th  and  8th  scales,  and  consists  of  a  long 
median  ventricle,  which  is  prolonged  anteriorly  into  the  aorta,  and  of 
two  auricles,  which  pass  into  one  another  posteriorly ;  it  is  here  that 
they  communicate  with  the  ventricle.  The  cardiac  musculature  forms 
a  plexus  of  many-branched  anastomosing  muscular  bundles ;  in  the 
auricles  it  is  particularly  thin,  and  the  bundles  may  be  there  seen  to 
consist  of  extremely  delicate  fibrils ;  the  fibres  are  set  parallel,  except 
at  the  points  where  the  bundles  branch.  There  is  no  appearance  of 
striation  or  of  any  investing  layer.  At  the  opening  into  the  ventricle 
the  muscles  form  a  distinct  valve.  The  musculature  is  not  covered 
by  any  endoUielium,  but  the  muscles  and  the  nervous  elements  are 
directly  bathed  by  the  blood.  As  the  auricles  are  not  set  freely  in 
the  body,  they  are  by  that  fact  to  be  distinguished  from  the  sinular 
organs  of  other  Gasteropods* 

As  to  the  course  of  the  circulation,  it  is  found  that  the  blood  is 
collected  from  the  whole  primary  coelom  by  a  bilaterally  di^KMed 
transverse  lacuna,  set  a  litUe  behind  that  of  the  branchial  vein ;  it 
passes  into  a  longitudinal  duct,  which  lies  beneath  the  nerve-cord, 
and  is  set  parallel  to  the  long  duct  of  the  branchial  vein.  A  rich 
lacunar  system,  in  free  communication  with  the  primaiy  coBlom,  is  to 
be  found  in  the  foot  When  the  blood  is  driven  out  of  the  ventricle 
it  makes  its  way  into  the  aorta,  whence  by  simple  openings  (?)  it  passes 
into  the  primary  coelom,  or,  by  pedal  vessels,  into  the  foot  The 
venous  blood  from  the  latter  is  driven,  by  its  contractions,  into  the 
branchial  artery,  and  so  to  the  auricles.  The  blood-corpuscles  are 
uncoloured. 

The  term  secondary  coelom  is  applied  to  the  cavity  beneath  the 
genital  gland  and  the  pericardium  in  which  the  liver  and  intestine 
appear  to  lie ;  owing  to  the  reduction  of  the  superior  and  inferior 
mesenteries,  these  organs  have  a  closed  investment  These  partitions 
are,  however,  present  on  the  rectum,  and  prove  that  there  are  two 
coelomic  sacs  into  which  the  digestive  apparatus  is  invaginated. 

The  author  concludes  with  some  observations  on  the  relation  of 
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ibe  Chitons  to  Neamema,  in  which  he  opposes  the  doctrine  of 
y.  Ihering,  that  the  former  are  deriTcd  from  the  latter,  and  holds 
that  the  two  are  separately  evolved  groups,  related  only  hy  the  posses- 
•ko  of  a  oommon  aDoestor. 

Generative  Organs  of  Oysters.* — ^P.  P.  0.  Hoek  finds,  as  his  most 
remarkable  resalt,  that  the  generative  organs  of  oysters  are   not 
looalixed  glands,  bat  are  dis&bnted  over  the  whole  surface  of  the 
hody ;  they  are  not  separated  from  the  integument  on  the  sides  of  the 
body,  and  in  front  of  the  pericardiac  cavity  there  is  a  dorsal  and  a 
ventral  connection  between  the  two  halves  of  the  organ.    We  every- 
where meet  with  ramifications,  which  are  in  communication  one  with 
another,  and  have  the  internal  wall  forming  internal  culs-de-sac ;  the 
epithelial  cells  of  these  are  converted  into  eggs  or  spermatoz{M^  both  of 
which  are  produced  from  the  same  celL  The  external  longitudinal  cleft, 
described  by  Ijacaze-Duthiers,  leads  into  a  genital  canal,  which  begins 
to  ramify  near  the  orifice ;  the  branches  ramify  afresh,  and  extend 
over  nearly  the  whole  of  the  surface  of  the  body.    There  is  no  trace 
of  any  genital  papilla,  and  the  orifice  serves  also  for  the  organ  of 
Bojanus.     As  to  ^is  last,  the  author  states  that  it  does  not  form  a 
^^y  distinct  organ;   it  is  composed  of  intercommunicating  mem- 
branous folds,  which  open  into  a  cavity  lined  by  ciliated  epithelium, 
and  IftoiliTig  by  a  small  canal  to  the  urogenital  orifice.    In  the  wall  of 
this  cavity  there  commences  a  narrow  canal,  which  runs  almost 
parallel  to  the  genital  duct,  and  opens  into  the  so-called  pericardiac 
cavity.     The  auSior  believes  that  ^e  female  products  are  often  ferti- 
lised before  they  escape,  and  that  the  oyster  is  not  only  morpholo- 
gically bat  also  physiologically  dioecious. 

Molluscoida. 

Early  Serdopment  of  SalpidsD.t  —  F.  Todaro,  in  his  second 
pfeliminary  communication,  states  that  he  has  found  that  the  follicle 
IS  divided  into  two  sacs,  which  communicate  freely  with  one  another ; 
one  is  at  first  much  larger  than  the  other,  and  may  be  known  as  the 
ovarian  sac,  as  it  contains  the  ovum  during  the  whole  period  of  its 
maturation ;  the  oUier  is  very  small  and  empty,  and  appears  as  though 
it  were  meiely  a  small  introflexion  of  the  larger  one.  As  the  ovarian 
aao  diminishes,  it  grows  in  size,  so  as  to  be  able  to  receive  the  ovum, 
which  remains  in  it  during  the  period  of  segmentation.  We  may, 
therefore,  call  it  the  embryonic  sac ;  it  is  provided  with  an  organ  of 
attachment,  by  means  of  which  it  is  able  to  attach  itself  when  it 
pannm  into  the  uterus. 

The  author  does  not  now  go  into  detail  with  regard  to  the  various 
stages  of  the  development  of  the  ovum,  but  merely  states  that  he  has 
observed  the  entrance  of  a  single  zoosperm,  its  conversion  into  a 
y^]fl  pronucleus,  and  its  fusion  with  the  female  pronucleus  to  form 
Uie  segmentation-nucleus;  the  nutrient  material  of  the  egg  is 
obtained  from  the  epithelial  cells  of  the  ovarian  sac    The  same 

•  Comptet  Rendos,  xcv.  (1882)  pp.  869-72. 
t  Arch.  ItaL  Biol.,  ii.  (1882)  pp.  1-0. 

Digitized  by  VjOOQ IC 


42  SUMMARY   Of  OUBRENT  BBSEAROHBS  BELAUNG  TO 

lajer  in  the  embrronio  sao  fonuBhes  the  natriment  for  the  first 
six  blastomeres ;  these  then  proliferate,  and  give  rise  to  small 
lecithal  cells ;  assentation  is  unequal,  and  diyision  alternates  with 
gemmation ;  ike  lecithal  cells  form  a  peripheral  layer  to  the  morula^ 
and  also  extend  inwards  between  some  of  the  blastomeres ;  growing 
rapidly,  they  at  last  sorround  each  of  the  fourteen  blastomeres ;  they 
then  penetrate  into  the  blastomeres  themselves,  and  those  that  do 
so  disappear.  At  a  later  stage  the  blastomeres  become  broken  ap 
into  small  protoplasmic  cells,  which  are  only  distinguished  from  the 
nutrient  ones  by  the  characters  of  the  protoplasm ;  they  soon  increase 
greatly  in  size,  and  again  increase  by  gemmation.  Meanwhile  changes 
are  being  effected  in  the  sac,  and  we  get  in  time  to  an  embryo  which, 
larger  in  size,  rounded  in  form,  and  placed  in  the  uterus,  begins  to  be 
difforentiated  into  its  separate  parts;  the  primitiye  intestine,  the 
blastocodl,  and  the  amnios  are  set  up,  and  tiien  the  embryonic  and 
blastodermic  membranes  begin  to  be  dcTeloped.  The  essential  parts 
of  all  the  subsequent  changes  not  here  described  in  detail  are  stilted 
to  lie  in  the  multiplication  of  the  segmentation  cells,  and  in  the 
absorption  of  the  lecithal  cells,  which  serve  to  nourish  them ;  on  the 
ruins,;  as  it  were,  of  these  latter  the  segmentation  cells  give  rise  to 
embiyos ;  first  of  all,  to  the  solitary,  and  then  to  the  compound  Salpa  ; 
in  other  words,  there  is  a  metamorphosis,  and  the  details  of  the  rela- 
tions of  the  proembryo  to  the  true  embryos  differ  in  different  species, 
on  the  comparatiFC  study  of  which  the  author  promises  to  enter  on 
another  occasion. 

Compound  Ascidians  of  the  Bay  of  Naples.* — A  paper  on  the 
anatomy  and  deyelopment  of  those  animals  $y  Dr.  A.  DeUa  Yalle  is 
reported  on  by  MM.  Trinchose  and  De  Sanctis.  In  the  genus 
Dt8iapUa  Delia  yalle,t  the  colony  is  either  sessile  or  peduncidate ; 
the  individuals  are  arranged  in  ramified  masses  resembling  the 
DidemnidcB,  The  branchial  sac  has  four  series  of  openings;  the 
stomachal  walls  are  smooth;  the  heart  is  placed  at  the  apex  of 
the  curve  of  the  intestine ;  tiie  sexual  glands  lie  on  the  right  side, 
somewhat  above  the  heart ;  the  testis  is  developed  before  the  ovary 
and  simultaneously  in  all  the  members  of  a  colony,  so  that  the 
colonies  are  always  found  either  excluisively  male  or  female.  The 
mature  ova  are  collected  in  the  cloaca,  whence  they  fall  into  a  special 
diverticulum,  which  developes  at  this  time  and  is  subsequently 
detached  from  the  animal.  The  larvaa  are  gigantic  and  produce 
buds ;  these  are  formed  by  a  bending  outwards  of  the  external  widl 
of  the  peritoneal  sac,  not  &r  from  the  end  of  the  endostyle ;  the  bud 
soon  separates  frt>m  the  individual  which  produced  it  and  wanders 
towards  the  circumference  of  the  colony,  dividing  by  fission,  and  thus 
adding  new  individuals  to  the  colony.  Delia  YfJle,  dealing  with  the 
tail  of  the  larva,  finds  by  transverse  sections  that  the  axis  consists  of 
a  cylindrical  canal  filled  with  a  transparent  liquid,  which  is  perhaps 

♦  Atti  Aocad.  Linoei  (Eome)  Tians^  vi.  (1881)  pp.  14-5. 

t  Bee  this  Journal,  li.  (1882)  p.  768,  where  an  aooount  of  a  paper  on  this 
genus  is  giren  fh>m  the  author  s  description,  differing  somewhat  from  the 
present  one.  . .  . 

Digitized  by  LjOOQIC 


ZOOLOaY  AND  BOTANT,  MICBOSCOPT^  ETC.  43 

uleniical  with  that  which  bathes  the  sarrounding  cellular  strnctoies ; 
KowalewBkj  and  Eapffiar  had  described  the  corresponding  strnctnre 
in  some  otluar  Ascidions  as  a  solid  gelatinons  body. 

As  obserred  bjHertwig,  amoeboid  cells  migrate  from  the  ectoderm 
into  the  common  mantle.  A  single  Ascidiozooid  was  found  to 
consist  of  an  internal  endodermal  sac  and  of  a  bilobate  peritoneal  sac 
which  ocmunnnicates  on  one  side  with  the  endoderm  by  the  branchial 
openings  and  on  the  other  with  the  exterior  by  the  doacal  tube ;  the 
muscular  fibres  lie  between  the  outer  lamina  of  the  peritoneum  and 
the  ectoderm,  as  also  do  the  heart  and  the  reproductive  glands ;  the 
products  of  the  latter  are  transferred  direct  to  the  body-cavity.  The 
existence  of  a  mesentery  and  the  method  of  development  of  the  buds 
and  of  the  embryo  which  results  from  the  ovum,  demonstrate  con- 
clusively that  the  Ascidians  belong  to  the  euterocelic  type.  The 
glandular  character  of  the  endodtyle  is  confirmed.  The  circulation  of 
&e  blood  is  wholly  lacunar.  Special  attention  is  given  to  the  repro- 
ductive organs  of  the  compound  Ascidians;  in  particular  may  be 
noted  the  formation  of  a  special  oviduct  in  the  BotryUidce,  analogous 
to  that  of  tiie  SdlpcR^  and  the  remarkable  form  assumed  by  the  testis 
in  A^plidium;  in  the  post-abdomen  of  the  latter  are  found  all  the 
elem^its  of  the  primordial  body-elements,  viz.  ectoderm,  endoderm, 
and  peritoneal  sacs.  In  a  young  Botryllid  the  nerve-ganglion  was 
observed  to  be  in  direct  connection  with  a  prolongation  of  the  ciliated 
fossa ;  the  muscular  system  in  this  form  consists  of  smooth  fibres, 
placed  between  the  ectoderm  and  the  outer  wall  of  the  peritonexmi. 
The  processes  of  rejuvenescence  and  of  formation  of  new  individuals 
in  compound  Ascidians  are  described  with  great  clearness.  Metsch- 
nikofiTs  discovery  of  the  origin  of  the  bud  of  BotryUus  from  the 
parietal  layer  on  the  right  and  left  sides  is  confirmed,  and  the  forma- 
tion of  the  enterocele  described.  In  the  simple  Ascidians,  the 
peritoneal  sacs  arise  directly  from  the  intestine  and.  not  from  the 
ectoderm,  as  maintained  by  Eowalewsky. 

Hew  Division  of  Cheilostomatous  Polyzoa.*— Dr.  J.  Jullien 
considers  that  a  character  of  capital  importance  has  hitherto  been 
neglected  by  all  authors,  i.  e.  the  ectocyst.  The  Membranipara  lineata 
of  Linnsus  is  constructed  on  an  absolutely  di£ferent  type  from  that 
of  JL  aniiqua  of  Busk,  but  both  are  united  in  the  same  genus  with 
JMT.  ca^pensisy  which  represents  another  type  still,  though  derived  from 
the  second.  Turning  to  the  characters  of  the  ectocyst  we  find  in 
JL  Uneaia  a  simple  ectocyst  that  is  not  divided  into  two  layers,  and 
true  avicularia ;  in  M.  antiqua  there  are  two  ectocysts,  one  external 
and  the  other  (oryptocyst)  internal,  having  between  them  a  solution  of 
continuity  or  hypa$tegia,  no  spinules  bat  onychoceUaria  or  fltdse 
avicularia.  T6  this  latter  type  belong  a  number  of  cretaceous  and 
some  tertiary  species  which  have  hitherto  been  placed  in  numerous 
genera,  according  to  the  form  of  the  zoarium.  For  the  opening  of 
thecryptocyst  the  author  proposes  the  useful  name  "  opesia,*'  pointing 
out  that  the  term  **  aperture    has  been  used  both  for  the  oral  aper- 

♦  BuU.  8oc  ZooL  Fiance,  vi  (1881)  pp.  271-85  (5  figs.). 
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tore  and  for  the  large  opening  in  the  front  of  the  calcareons  wall  of 
the  MembraniporidflB,  &o. 

The  author  propoees  to  divide  the  Oheilostomata  into  two  tribes 
according  to  the  character  of  the  eotocyst,  adopting  the  view  of  meet 
embryologists  that  the  ectocyst  of  the  larva  prodaces  the  calcareous 
test  of  the  sooeciom  and  the  endocjst  the  polypide.  We  have  then 
the  two  divisions  of  Momodkbhata  (simple  ectocjst)  and  Diplodsii^ 
MATA  ^double  ectocjst). 

It  IS  intended  at  some  fature  time  to  examine  all  the  families  of  the 
Diplodermata,  but  at  present  the  author  onlj  deals  with  one  which 
he  calls  Onjchocellidfls.  The  type  of  this  is  Membranipora  angulota^ 
which  he  re-names  Onyehoeella  marioni  JulL,  considering  the  onycho- 
oellaria  to  be  of  great  classificatory  value.  The  family  is  divided 
into  eight  new  genera ;  these,  however,  seem  largely  based  upon  the 
figures  in  lyOrbigny's  *  Pal6ontologie  Fran^aise,'  and  we  think  that 
Ih*.  Jullien  would  sometimes  find  that  the  older  portion  and  the 
growing  part  of  the  same  specimen  would  have  to  be  placed  in 
separate  genera,  as  the  shape  of  the  socecia  and  of  the  opesia  is 
largely  used  as  a  generic  character. 

This  is  certainly  a  suggestive  paper,  and  although  all  the  con- 
clusions of  Dr.  Jullien  may  not  be  accepted  it  may  lead  to  several 
important  characters  receiving  more  attention,  and  the  classification 
now  in  use  may  be  much  modified  thereby. 

Hew  Type  of  Polyzoa*— Cephalodisous.*~Prof.  Mcintosh  describes 
a  new  type  of  Polyzoa  allied  to  A 11  man's  Ehabdopleura  dredged  in 
the  *  Challenger*  expedition,  for  which  the  name  of  CepJuUodiscus 
dodecalophus  is  proposed. 

It  differs  from  Bhabdopleura  in  regard  to  the  ooencBcium,  in  the 
much  greater  size  of  the  buccal  shield,  in  the  remarkable  branchial 
or  tentacular  plumes,  in  the  structure  of  the  pedicle,  and  in  the 
perfectly  free  condition  of  the  polypides.  Cephalodiscus  and  Bhabdo- 
pleura agree  in  the  absence  of  the  cal^ciform  membrane  connecting 
the  bases  of  the  tentacles,  in  the  position  of  the  mouth,  which  opens 
ventrally  behind  the  buccal  shield,  in  the  general  structure  of  the 
alimentary  canal,  and  in  the  position  of  the  anus.  The  development 
of  the  young  buds  is  similar.  Both  connect  the  ordinary  Polyzoa 
with  Phoronit.  Cephalodiscus  naturally  falls  under  Professor  Allman's 
section  Polyzoa  Aspidophora,  and  further  demonstrates  the  correctness 
of  tiiat  author's  opinion  in  regard  to  the  systematic  position  of  these 
anomalous  forms. 

The  following  is  the  diagnosis  of  the  genus : — Cosnoecium  con- 
sisting of  a  massive  irregularly-branched,  fncoid  secretion  resembling 
chitine,  hispid  with  long  spines  of  the  same  tissue,  and  honeycombed 
throughout  b^  irregular  apertures,  channels,  and  spaces,  in  which  the 
separate  and  independent  polypides  occur  singly  or  in  groups. 

Lophophore  richly  plumose,  with  an  enormous  buccal  shield  and 
large  oral  lamella,  the  mouth  opening  between  the  two.  Anus  on 
the  interior  dorsal  prominence,  behind  the  plumes.    Two  large  eyes 

*  Ann.  and  Mug.  Nat.  Hist,  x.  (1882)  pp.  337-48. 
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abnttiBg  on  the  oTarie&    The  homologae  of  the  fanicalaB  is  short 
and  quite  free,  its  tip  semng  for  the  deyelopment  of  buds. 

"I^tality  of  Fresh-water  Polyzoa.* — ^Dr.  EL  Allen  calls  attention 
to  tenacity  of  life  as  exhibited  in  a  fresh-water  Plumatella  (P.  vesi- 
ctJaria  Leidj).  The  leaf  of  the  lily  on  which  the  colony  had  fixed 
itself,  had  heen^  by  accident,  removed  from  the  water  of  the  aqnarinm, 
and  had  been  exposed  for  sixteen  honrs  to  the  air.  The  animals  had 
apparently  become  dry,  and  the  colony  itself  barely  visible  to  the 
unaided  eye.  Upon  being  again  immersed  (in  water  that  chanced  to 
be  impregnated  with  iron-rost),  the  animals  revived  and  flonrished  for 
two  weeks,  at  the  end  of  which  time  they  perished  from  the  effects  of 
the  decay  of  the  leaf  on  which  they  were  growing. 

The  foUowing  facto  are  of  interest  in  this  connection.  First,  that 
in  these  animals,  relatively  high  in  organization,  aeration  may  go  on 
for  a  nnmber  of  honrs  by  means  of  the  retracted  tentacles  in  the  small 
amount  of  water  contained  within  the  cells.  Second,  that  the  presence 
of  oxide  of  iron  in  the  water  does  not  interfere  with  the  growtii  of  the 
animals.  And  third,  that  the  genns  PlumateUa  may  be  fonnd  to 
resemble  other  mollnsc-like  creatures,  not  only  in  their  plan  of 
organization,  bat  in  their  habits  of  sustaining  life  for  long  periods 
after  removal  of  the  animals  from  water.  The  last-named  &ct  may 
possibly  enter  into  questions  of  geographical  distribution  of  this  and 
allied  forms. 

Obtenrations  on  Living  Polyzoa.t— Mr.  G.  M.  Maplestone  de- 
scribes observations  made  upon  specimens  either  dredged,  obtained 
frtan.  old  piles,  drawn  up  from  the  pier,  or  washed  up  on  the  beach. 
While  some  of  those  dredged,  or  carefully  collected  from  the  piles, 
•ad  immediately  transferred  into  bottles  of  sea-water,  never  expanded, 
many  of  those  found  on  ^e  beach  and  not  expected  to  be  alive  did  so. 
On  filling  a  large  bag  with  Polyzoa,  and  making  a  preliminary 
examination  with  a  Coddington  lens  in  the  evening,  some  of  the 
animals  were  found  to  be  moving  within  the  cells,  and  on  transferring 
them  to  the  zoophyte  trough  several  species  expanded.  The  author 
thinks  it  useful  to  mention  this,  as  it  may  not  be  generally  known 
that  if  Polyzoa  are  gathered  soon  after  being  washed  up  on  the  beach, 
or  before  getting  dry,  and  are  afterwards  kept  merely  damp,  there  is  a 
probabilii^  of  finding  them  living,  and  he  has  often  since  found 
them  so. 

Arthropoda. 
a.  Inseota. 

Polar  Cells  of  Insects.^— M.  E.  O.  Balbiani  has  followed  all  the 
phases  of  the  transformation  of  the  polar  cells  in  a  Chironomua,  and 
considers  himself  to  be  in  a  position  to  determine  the  precise  signifi- 
cance of  these  elements.  After  tracing  the  process  of  development 
from  their  first  appearance  to  the  moment  when  the  larva  is  hatched, 

•  Pioc  Acad.  Nat.  8ci.  Philad.,  1882,  pp.  223-4. 

t  Tirans.  aod  Proc.  Royal  8oc.  of  Victoria,  xviU.  (1882)  pp.  48-51  (1  pi.). 

X  Gomptes  Bendua,  xcv.  (1882)  pp.  927-9. 
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he  points  ont  that  it  is  impossible  not  to  recognize  that  we  haye  to  do 
with  the  generative  organs  of  the  animal,  which  have  their  origin  in 
the  polar  cells.  From  this  mode  of  development  flow  some  interest- 
ing results  with  regard  to  the  general  morphology  of  the  reprodactive 
organs.  There  is  first  their  very  early  formation,  preceding  that  of 
all  the  other  organs  of  the  embryo,  and  indeed  even  that  of  the 
embryo  itself  in  its  most  rudimentary  form,  the  blastoderm.  Thero 
is  then  the  community  of  origin  not  only  of  the  male  and  female 
sexual  products,  but  of  those  and  of  the  embryo.  We  may  therefore 
say  that  the  ovule,  the  spermatozoid,  and  the  embryo  have  the  fecun- 
dated ovum  as  their  common  origin ;  but  whilst  the  latter  is  capable 
of  being  directly  developed,  the  two  former  only  acquire  the  aptitude 
for  development  by  their  reunion  in  a  new  fecundation. 

Embryonic  Development  of  the  Bombycini.* — ^The  type  chosen 
by  S.  Selvatico  to  illustrate  this  subject  is  Bomhyx  mori  ;  the  ova  of 
AttacuB  myliUa  and  ScUumia  pyri  were  also  examined.  The  following 
is  the  structure  of  the  ovum  at  the  end  of  winter : — (I)  Solid  globule, 
attached  to  an  opaque  substance  on  its  inner  aspect.  (2)  Transparent 
structureless  membrane,  considered  by  some  as  secreted  by  the  blas- 
toderm, bat  foxmd  by  Tiohomiroff  before  the  appearance  of  the 
blastoderm.  (3)  Serous  envelope,  consisting  of  large,  flattened, 
nucleated,  poly^nal  cells  containing  pigment.  (4)  Nutritive  yolk, 
forming  large  spheres  which  contain  one  or  more  protoplasmic  nuclei. 
(5)  Blf^toderm,  the  ventral  side  turned  outwards  and  covered  by  the 
amnion.  The  amnion  appears  as  a  membrane  with  large  nucleated 
cells  like  those  of  the  serous  envelope,  but  without  pigment.  The 
Malpighian  vessels  originate  in  the  ectoderm.  Selvatico  was  perhaps 
prevented  by  the  thickness  or  large  size  of  the  blastoderm  in  the 
above  BambydfU  from  noticing  the  early  appearance  of  the  rudiment 
of  the  genital  glands,  which  was  observed  by  Balbiani  in  Tinea 
crineUa, 

Asymmetry  of  the  Nervous  System  in  Larvse.t  —  Anna  E. 
Dimmock,  in  dissecting  a  number  of  the  larvsB  of  Harpyia  {Bomhyx) 
rtnuto,  found  that  the  nervous  system,  instead  of  extending  in  a  direct 
line  in  the  ventral  region,  as  is  common  in  insect  larvse,  curved  out- 
ward laterally  between  the  first  and  second  thoracic  ganglia.  This 
curving,  which  was  toward  the  left  in  six  larvaa  examined,  is  to  avoid 
interference  with  the  duct  from  a  sac,  or  gland,  which  opens  out 
between  the  first  and  second  thoracic  ganglia.  The  gland  secretes  a 
liquid,  said  to  contain  salicylic  acid,  which  the  larva  ejects,  as  a 
means  of  defence,  when  disturbed.  The  duct  of  this  gland  opens  by 
a  transverse  cleft,  figured  by  Muller,:^  on  the  ventral  side  of  the  first 
segment  posterior  to  the  h^td. 

*  BoUet.  Bachiooltura,  viii.  (1881)  (7  pis.).  Of.  Bull.  Soo.  Entomol.  Ital.. 
xiv.  pp.  250-1. 

t  PByche,  Ui.  (1882)  pp.  340-1  G  fig). 

%  O.  F.  Miiller,  *  Pile-Lerven  med  dobbelt  Hale,  og  dens  Phalnne,* 
Kjobenhayn,  1772,  pi.  2,  fig.  8,  d,  Ct  also  J.  B.  Bengger.  *  PhynologiBohe 
Untenaohimgen  ttber  die  thierische  Haiuhaltung  der  Inaeoten,'  Tfibtngen,  1817, 
pp.  85-6. 
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In  the  earlier  stages  of  the  larvaB  the  nervons  system  turns  con- 
siderahlj  out  of  the  direct  line,  in  order  to  allow  the  duct  of  the  gland 
to  pasB ;  bnt,  in  the  fnll-grown  or  nearly  full-grown  larrte,  it  is  nearly 
strai^t,  although  still  distinctly  unsymmetrical.  This  lessening  of 
•symmetry,  as  the  larya  grows,  is  due  to  the  duct  being  somewhat 
smaller  in  larger  lame,  in  proportion  to  the  size  of  the  larva,  thus 
allowing  the  nervous  syst^  to  settle  back,  more  or  less,  into  its 
normal  position. 

This  kind  of  asymmetry  has  not  been  found,  the  author  believes, 
in  any  other  Arthropod,  but,  upon  the  suggestion  of  Prof.  Leuckart, 
she  examined  Hirudo  medicinatis,  the  blood-leech,  the  nervous  system 
of  which  has  an  analogous  asymmetry.  The  genital  organs  are  in 
Boch  a  position  as  to  necessitate  the  pushing  of  the  nervous  system 
slightly  to  one  side,  near  tiieir  outlet.  Of  four  specimens  of  Eirudo 
examined,  two  had  the  nervous  system  to  the  right  and  two  to  the  left 
of  the  genital  organs ;  but  of  six  specimens  of  Harpyia  dissected,  all 
had  the  commissore  between  the  first  and  second  thoracic  ganglia 
deflected  toward  the  left 

Vitality  of  Insects  in  Oases.* — From  the  apparent  indifference 
of  some  insects  to  foul  and  poisonous  emanations,  as  well  as  the  vary- 
ing sensitiveness  of  others  under  similar  conditions,  it  would  seem 
reasonable  to  conclude  that  there  is  a  substantial  difference  in  the 
delicacy  of  their  respiratory  functions,  which  might  be  indicated 
approximately  by  subjecting  individuals  of  various  groups  to  artificial 
atmospheres  of  deleterious  or  irrespirable  gases.  This  opens  a  wide 
field  of  experimentation  both  in  the  method  employed,  the  reagents 
used,  and  the  insects  examined.  More  from  curiosity  than  any  other 
stotiTe,  Mr.  L.  P.  Gratacap  has  made  some  trials  in  this  direction,  the 
results  of  which  he  tabulates,  thou^  they  have  not  been  extended 
eooagh  to  admit  of  any  very  interesting  deductions. 

^e  gases  used  were  oxygen,  hydrogen,  carbonic  oxide,  carbonic 
acid  anhydride,  prussic  acid  vapours,  nitrous  acid  fumes,  chlorine, 
lang^i"g  gas  (nitoous  oxide),  illuminating  gas,  and  ammonia. 

In  oxygen  the  insects  at  first  showed  slight  symptoms  of  exhila- 
ration, **  accompanied  with  a  restless  inclination  to  jump  " ;  but  this 
passed  away,  and  they  seemed  totally  unaffected  hj  the  excess  of 
oxygen,  and  their  vitality  was  impaired  only  after  long  exposure  to  its 
influence,  due  in  some  cases  as  much  to  the  confinement.  Flies  {Muaca 
dome$tica)  lived  29  hours ;  Ck)lorado  beetles  and  meal  bugs  were  con- 
fined 8  days,  and  then  revived  completely;  Phalangium  dorsaium 
liyed  24  hours;  Noetua  1^  day;  and  the  common  yellow  butterfly 
(Oolias  phUodoce)  died  in  12  hours,  possibly  as  much  from  the  effects 
Off  its  own  violence  as  from  the  gas.  In  hydrogen  the  flies  were  at 
once  paralyse,  and  though  apparently  dead,  were  alive  '*  for  a  long 
tame  **  afterwards.  Noetua  and  a  black  wasp  died  at  once,  but  Colorado 
beetles  evinced  wonderful  vitality,  and  revived  thoroughly  after 
almost  2  days*  immersion.  In  carbonic  acid  anhydride,  flies  at 
oooe  died,  while  Colorado  beetles  recovered  after  8  hours'  exposure. 


Amer.  Natural.,  xvi.  (1882)  pp.  1019-22. 
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and  after  45  minnieB'  exposure  in  oarbonic  oxide.  Pmfisio  acid  yaponn 
and  nitrooB  acid  fumes  killed  quickly,  though  the  Colorado  beetle 
reaiated  the  attacks  of  the  former  more  stubbornly  than  any  other 
insect.  Dense  chlorine  was  also  very  fatal,  but  the  beetles  bved  in 
an  atmosphere  OTcrpoweringly  odorous  of  it  for  an  hour,  and  partially 
recovered  on  their  rolease.  In  nitrous  oxide  the  beetles  lived  2  hours 
only,  while  the  young  of  the  common  grasshopper  (Calaptemu  fewmr- 
rubrum)  were  oonfin^  2  hours,  and  were  but  Httle  affected ;  Nodma 
died  in  H  hour.  In  illuminating  gas  the  beetles  were  instantly 
prostrated,  but  after  an  hour's  immersion  some  recovered ;  crotcm  bugs 
(Edobia  germamea)  recovered  after  ^  an  hour,  the  young  grasshoppers 
after  an  hour,  and  flies  after  5  minutes. 

Month-organs  of  Sucking  Insects.* — Basing  his  remarks  on  the 
Aphidw  and  Semipiera^  and  especially  on  the  DipterHy  Dr.  E.  EraepeHn, 
in  a  preliminary  account  of  his  investigations,  finds  these  three  groups 
distinguished  by  characteristic  arrangements  of  their  sucking-tube. 
In  Bombus  the  tube  is  composed  of  the  labial  palps  and  the  maxillie, 
which  are  connected  with  them  by  strips  of  substance;  near  their 
lower  margin  the  paraglosse  intervene  between  the  palps  and  the 
maxillflB.  The  half-canal  formed  by  the  upward  curve  of  Uie  margins 
of  the  labium  gradually  disappears  towuds  the  posterior  part  of 
the  latter,  and  allows  liquid  which  has  passed  down  it  to  escape 
between  the  labium  and  miaxilled  into  the  mouth,  at  the  point  of  origin 
of  the  paraglo6S».  Besides  the  tactile  hairs  certain  peculiar  clavate 
pale  hairs  are  placed  on  the  apex  of  the  labium,  which  appear  from 
observations  to  be  analogous  to  the  ol&ctory  hairs  of  the  inner  pair 
of  anteniuB  of  Orustacea,  and  as  they  carry  a  minute  op«:iing  at 
their  ends,  must  be  considered  as  either  gustatory  or  olfMtory 
organs. 

Like  that  of  butterflies,  the  sucking-tube  of  the  Hemiptera  is  made 
up  exclusively  of  the  two  maxillas,  which  unite  in  sucn  a  way  as  to 
form  a  double  cylinder,  the  upper  division  of  which  carries  the  food, 
the  lower  the  ndivary  secretion.  The  mandibles  lie  by  the  side  of 
the  maxillflB,  and  can  move  about  on  the  tube.  The  end  cf  the  labium 
is  provided  with  terminal  nervous  organs.  In  the  proboscis  of  the 
Diptera  the  sucking-tube  is  formed  mainly  by  the  labrum,  which  con- 
sists of  a  demi-canal,  closed  below  partly  by  the  mandibles  which  are 
connected  with  it  by  a  groove-and-ridge  joint  and  partly  by  the  hypo- 
pharynx,  which  runs  below  the  mandibles,  carrying  the  salivBiy  canal ; 
on  each  side  below  the  hypopharynx  lie  the  maxilla. 

Dealing  with  the  mouth  of  Diptera  at  greater  lencth,  Eraepelin 
dissents  from  Dimmock's  and  Meinert's  view,  that  the  labrum  is  here 
made  up  of  the  labrum  proper  and  the  epiphaiynx ;  the  paired  organs 
described  by  Meinert  in  Hippoboscoy  &o,y  as  an  independently  formed 
epiphflfynx,  aro  here  regarded  as  enormous  developments  of  the  cheeks. 
The  muscles  of  the  proboscis  in  Mmca  consist  of — (1)  Betractor  of 
the  fulcrum,  and  thus  of  the  whole  proboscis.  (2  and  8)  Extensor  and 
flexor  of  the  labium.     (4  and  6)  Elevator  wad  depressor  of  the 

♦  ZooL  Aii*eig.,  v.  (18S2)  pp.  574-8. 
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labmm.  (6  and  7)  Upper  and  lower  pairs  of  retractors  and  expanders 
of  the  labella.  (8)  An  upper  pair  acting  in  opposition  to  6  and  7. 
(9)  Compressor  of  the  end  of  each  labellam.  (10  and  11)  Depressors 
of  labial  and  labnd  channels  respectively.  (12)  Band  uniting 
apophysis  of  labrom  to  folcmm.  (13)  Elevator  and  depressor  of 
palps,  (14)  Dilator  of  pharynx.  (15)  Opener  of  salivary  duct 
valve. 

The  ^  pseudo-trachefid"  of  the  labella  appear  to  consist  of  a  system 
of  tnbee,  each  provided  with  a  narrow  longitudinal  slit,  through  which 
the  saliva 'is  rapidly  spread  over  the  surface  of  the  labella,  and  which 
by  the  capillary  action  caused  by  their  narrowness  produce  adhesion 
of  the  saliva  to  the  surface ;  the  tactile  hairs  of  the  labella  are  con- 
nected with  nerve-endings ;  and  between  the  ''  pseudo-tracheaB "  are 
sunk  doable  chitinous  cylinders  entered  by  nerve-endings,  and  pro- 
bably to  be  regarded  as  taste-organs ;  a  large  salivary  gland  lies  at 
the  base  of  the  labella.  With  regard  to  the  pumping  arrangements 
of  the  saliYary  glands  and  the  sucking  apparatus  it  the  pharynx,  the 
author  supports  previous  observers.  Large  air-receptacles  are  placed 
in  the  fokrum,  labium,  and  head. 

Seent-Organ  of  Papilio.* — ^Mr.  H.  Skinner  has  observed  that  the 
larvae  of  PapiUo  UnmuB  and  P.  traihUy  when  irritated,  project  firom  a 
■lit  in  the  prothoracic  segment  an  orange-coloured  bifid  organ.  The 
iqyparatus  is  a  scent-organ,  and  gives  out  a  strong  wad  disagreeable 
odour  perceptible  at  some  distance,  and  seems  to  be  designed  to  defend 
the  caterpillar  from  numerous  enemies. 

The  anatomy  of  the  organ  seems  to  have  escaped  investigation,  as 
most  authors  merely  mention  its  existence,  one  describing  it  simply 
as  fleshy.  It  has  the  appearance  of  being  a  solid  organ,  but  it  is  in 
reality  hollow  throughout  the  entire  extent,  and  of  very  thin  texture, 
tapenng  graduidly  to  a  point.  It  is  drawn  in  by  invagination,  and  is 
fffoimded  after  &e  same  method.  If  the  larva  be  held  so  that 
sunlight  may  pass  through  the  extended  organ,  ihe  progress  of  intus- 
susception may  be  distinctly  seen. 

Anatomy  of  Aphides.t — E.  Witlaczil  describes  the  fat-bodv  of 
the  Aphides  as  being  especially  well  developed  in  the  abdomen,  wnere 
it  forms  a  thick  layer  under  the  skin ;  the  large  cells  of  this  tissue 
eontain  a  number  of  fat-drops,  present  in  such  numbers  as  to  render  the 
protoplasm  and  the  nucleus  scarcely  recognizable  in  fresh  specimens ; 
the  whole  tissue  has  a  spongy  appearance.  The  fat-drops  are  often 
coloured  green  or  red,  and  frequently  greatly  afiSect  the  coloration  of 
the  species.  As  in  other  insects,  the  muscnlature  of  the  abdomen  is 
divisible  into  a  motor  and  a  respiratory  group;  from  the  stigmata 
there  pass  up  obliquely  a  group  of  two  or  three  muscles,  while  a 
second  group  passes  towards  the  middle  line,  and  another  muscle, 
attached  a  little  behind  the  stigma,  passes  up  backwards  to  the  dorsal 
surface.  There  are  nine  pairs  of  stigmata;  from  the  first  a  well- 
developed  tracheal  trunk  proceeds  forwards  to  supply  the  head,  and 

♦  Proc.  Acad.  Nat.  8ci.  Philad.,  1882,  p.  239. 
t  Arbeit.  Zool.  Inrt.  Wien,  iv.  (1882)  pp.  397-441  (2  pla). 
8er.  2.— Vol.  III.  "       , 
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giTes  off  a  number  of  branches.    Three  transyerse  anastomoses  are  to 
be  found  in  the  thorax. 

The  brain  is  proportionately  large,  and  nearly  fills  the  head ;  seen 
from  above  it  is  bilobed ;  and  £rom  the  lateral  lobes  there  arise  the 
optio  neryes.  At  the  hinder  end  they  are  connected  with  a  large 
cellular  mass,  which  lies  on  tiie  anterior  end  of  the  oesophagus,  and  is 
the  frontal  ganglion  of  the  sympathetic  nervous  system.  The  median 
'  large  lobes  of  the  brain  are  continued  backwards  into  two  nerre-cords, 
which  embrace  the  oesophagus,  and  unite  below  to  form  the  sul>- 
oesophageal  ganglion.  The  large  compound  eyes  contain  nume- 
rous crystalline  cones,  pigmented  at  definite  intervals;  at  the 
hinder  margin  three  cones  are  separated  off,  and  these,  which  are 
stronger  but  shorter  than  the  others,  are  each  surrounded  by  a  ooz^ 
tinuous  layer,  and,  with  a  projecting  stalk,  form  an  eye.  In  the 
apterous  generations  of  Pemphigus  the  optic  organ  is  solely  represented 
by  these  three  cones,  the  compound  eye  being  aborted,  in  correlation 
with  their  mode  of  life.  The  number  of  jointo  in  the  antennae  have 
been  wrongly  used  as  a  means  of  separating  the  genera ;  the  author 
finds  that  there  are  constantly  six  jointe,  for  in  Pemphigus  the  winged 
forms  have  six  and  not  five.  The  olfactory  pits  would  seem  to  serve^ 
not  so  much  for  finding  the  female  as  for  detecting  food. 

In  Pemphigus  hursarius  the  separate  wax-glands  are  found  at  equal 
distances  from  one  another  on  the  back  and  sides  of  the  animal ;  on 
the  prothorax  there  are  four,  on  the  meso-  and  metathorax  and  the  first 
six  abdominal  segments,  six,  on  the  seventh  there  are  four,  and  on  the 
rest  none.  The  glandular  tubes,  which  form  a  projection  into  the  body- 
cavity,  have  each  a  cylindrical  lumen  ;  the  hollow  wax-threads  of  one 
gland  form  a  bundle ;  the  development  of  these  organs  is  found  to  be 
correlated  with  the  abortion  of  the  honey-tubes,  and  the  habitation  of 
galls  by  their  possessors.  The  remarkable  and  characteristic  sugar- 
tubes  are  placed  on  the  fifth  abdominal  segment,  and  extend  laterally  to 
the  hinder  end  of  the  body ;  they  vary  in  form  in  difierent  genera,  and 
may  be  well  used  as  a  means  of  distinction.  The  hypodermis  of  the 
body  is<}0Dtinued  into  them,  and  secretes  a  cuticle;  the  whole  tube  is 
traversed  by  a  muscle  which  takes  ite  origin  from  the  hinder  margin 
of  the  sternum  of  the  sixth  abdominal  segment;  by  its  contraction 
the  tube  is  directed  forwards,  and  some  of  the  contained  sugar-cells 
expressed.  These  last  are  of  some  size,  and  contain  a  finely  granu- 
lated protoplasm,  with  nucleus  and  nucleolus ;  they  secrete  spheres, 
which,  at  first  small,  soon  form  a  large,  spherical,  highly  refractive 
and  variously  coloured  mass.  Under  the  influence  of  the  air  the  sugar 
crystallizes  into  fine  needles,  which  traverse  the  ceU-wall  and  form 
a  group  outeide  it. 

With  regard  to  the  sucking  apparatus,  the  author  is  of  opinion 
that  the  rudiments  of  the  mandibles  and  first  pair  of  maxills  are  not 
lost,  but  are  sunk  into  the  body,  where  they  form  the  so-called  "  retort- 
shaped  organs";  these,  when  fully  developed,  have  an  outer  invest- 
ment of  flattened  cells,  which  is  continued  into  the  epidermis  of  the 
body,  and  consiste  of  a  compact  mass  of  pretty  large  nucleated  cells, 
which  secrete  at  the  periphery  a  chitinous  substance,  which  hardens 
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in  eontttct  with  air  and  forms  the  seta.  The  sncking  apparatus  of 
Aphides  has  much  resemblance  to,  bat  is  simpler  than  that  of  the 
Coocida.  After  a  description  of  the  digestive  apparatus  and  the 
Malpighian  Tessels,  the  author  states  that  the  dorsal  vessel  cannot  be 
made  out  either  in  adult  or  in  larval  forms ;  in  the  embryo,  however, 
•a  Mecanikow  has  shown,  it  may  be  recognized  as  a  long  tube,  the 
wall  of  which  consists  of  a  single  layer  of  small  flattened  cells,  fused 
with  one  another ;  very  thin  muscular  fibres  pass,  rather  irregularly, 
al(mg  and  obligxiely  across  it. 

With  regard  to  the  generative  organs,  the  present  investigations 
have  led  to  results  fur  from  accordant  witii  those  of  Balbiani ;  thus 
the  **  antipodal "  cell  could  not  be  detected,  but  in  an  advanced  stage 
of  development  a  rounded  protoplasmic-body  at  the  hinder  pole  of  the 
egg  was  observed  to  have  ike  same  characters  as  the  peripheral  pro* 
toplasmic  layer.  Germinal  vesicles  were  on  many  occasions  distinctly 
seen.  The  formation  of  the  blastoderm  proceeds  from  behind  forwards, 
and  deavage  is  essentially  equaL 

LuDmyridflB.*— R  Bitter  v.  Wielowiejski  finds  that : — 

1.  The  tracheal  end-cells  discovered  by  M.  Bchultze  are  not,  as 
their  name  implies,  true  endings  of  the  respiratory  tubules,  for  they 
ramify  into  still  finer  capillary  tubes,  in  which  the  chitinous  spiral 
support  is  absent;  these  latter  are  very  long,  and,  invested  by 
their  peritoneal  membrane,  are  largely  ^tributed  in  the  luminous 
tisBue. 

2.  It  is  only  comparatively  rarely  that  the  '*  tracheal  capillaries  " 
end  blindly  in  the  luminous  organs ;  they  more  generally  anastomose 

-with  one  another,  and  form  a  kmd  of  irregular  plexus. 

3.  These  structures  do  not,  however,  make  their  way  into  the 
interior  of  the  parenchymatous  cells,  but  extend  richly  over  their 
surfiM^e,  where  they  form  irregular  loops. 

4.  The  ^  tracheal  end-cells "  are  nothing  more  than  the  enlarge- 
ment of  the  membranous  peritoneal  layer  at  the  base  of  the  tracheal 
capillaries,  which  radiate  out  from  a  trachea  with  a  chitinous  spiral ; 
and  the  whole  arrangement  may  be  homologized  with  certain  embryonal 
conditions  of  the  tiacheal  system. 

5.  The  "  end-cells  "  do  not  form  the  seat  or  the  starting-point  for 
the  development  of  the  light.  Although  this  phenomenon  may  first 
appear  in  their  vicinity  this  is  only  because  a  large  store  of  oxygen 
mis  boen  laid  up  in  them. 

6.  The  luminous  property  is  essentially  connected  with  the 
parenchymatous  cells  of  the  luminous  organs,  and  is  due  to  the  slow 
oxidation  of  a  substance  formed  by  them,  under  the  control  of  the 
nervous  system. 

7.  The  par^ichymatous  cells,  from  which  the  two  layers  found  on 
the  ventral  luminous  organs  are  formed,  are  exactly  comparable  in  their 
morphological  characters ;  and  the  difierence  between  them  is  solely 
doe  to  the  chemical  characters  of  their  contents. 

•  ZeitMhr.  f.  Wias.  Zool.,  xxxvii.  (1882)  pp.  35i-428  (2  pis.). 
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8.  Some,  if  not  all,  of  the  parenohjmatoas  cells  are  in  ooiiiiecti<»i 
with  fine  nerye-ramnles.  « 

7.  The  Inminoos  organs  are,  morphologicallj,  equivalent  to  the 
fiftt-body. 

The  anthor^s  most  Bnccessfnl  preparations  were  made  with  osmic 
acid,  living  and  Inminons  specimens  being  placed  in  0*  1  to  1  per  cent. 
solntions,  or  were  subjected  to  its  vapour ;  after  washing  with  dis* 
tilled  water  they  were  placed  in  alcohol  or  in  a  mixtore  of  alcohol 
and  glycerine.  Good  preparations  were  obtained  by  colooring  wi& 
haematoxylin  or  picrocarmine,  or  by  the  methyl-green  solution 
recommended  by  Mayzel  and  Strasborger. 

It  is  of  interest  to  observe  that  the  author  thinks  that  the  layer  of 
cells  free  from  uric  acid  may  become  converted  into  an  nrie-add 
series ;  and  he  bases  this  suggestion  on  the  fact  that  the  boundary 
line  between  the  two  is  very  irregular,  and  that  the  cells  of  the  one 
set  often  project  into  the  other;  there  is,  too,  a  very  considerable 
variation  in  the  thickness,  the  dorsal  being  in  some  specimens  nrooh 
thicker  than  the  ventral,  and  vice  verad.  Physiological  evidence  is, 
however,  still  Vanting  to  complete  the  proofl 

The  characters  of  the  lateral  luminous  knobs  found  in  the  female 
of  Lampyris  aplendidula  are  discussed,  and  it  is  pointed  out  that  they 
occupy  the  only  position  in  which  it  would  be  possible  for  their  light 
to  pass  upwards  and  sideways ;  the  organs  of  the  larv»  of  this  species 
are  distinguished  from  those  of  X.  noctiluca  by  not  being  confined  to 
one  segment  of  the  body,  but  existing  over  the  whole  of  the  abdomen  ; 
in  structure  they  appear  to  be  simile^  to  those  of  the  female,  but  they 
are  smaller  in  size. 

The  adult  species  of  Lampyris  appears  to  be  characterised  by  the 
frequent  presence  of  organs  which,  in  other  Insects,  are  only  found  in 
the  larvsB ;  as  examples,  we  may  cite  the  tracheal  end-cells,  and  the 
large  cells  which  lie  almost  freely  in  the  body-cavity,  instead  of  being 
nnited  with  tissues ;  so  again  in  the  fine,  transversely-striated  muscular 
fibres  of  the  female  of  L.  splendidula  we  find  one  or  two  large,  clear, 
semilunar  swellings,  with  granular  contents  and  a  large  nudeus; 
these  cannot  be  regarded  as  anything  else  than  the  remnants  of  the 
embryonic  formative  cells,  from  which  the  muscles  have  been  diffar- 
entiated.  Yet  again,  the  soft  and  wingless  females  are  externally  bnt 
little  more  highly  developed  than  the  larvie.  It  cannot  be  doubted 
that  the  luminous  power  is  a  secondary  sexual  character,  and  its 
possession  by  ihe  larv»  is  perhaps  to  be  explained  by  their  poisonous 
nature,  so  that  they  warn  the  insects  that  might  attack  them. 

P*  Ksrriopoda. 

Existence  of  a  Blastopore  and  Origin  of  the  Mesoblast  in 
Peripatus.* — ^The  late  Professor  F.  M.  Balfour  was  jnst  before  his 
death  engaged  in  the  preparation  of  a  monograph  on  the  anatomy  and 
development  of  the  members  of  the  genus  PeripatuBf  together  with 
an  account  of  all  known  species,  and  he  left  a  series  of  notes,  com* 

♦  Proc.  Boy.  8oo.,  xxxiv.  (1883)  ppw  890-3.    Cf.  Naturo,  xxvii.  |1882)  p.  215. 
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pbtod  MSS^  and  drawing  wliioh  it  is  inteoded  to  pabliah  in  tli 
'Qottierly  JoimuJ  of  Microfloopical  Bdence'  for  ApiiL    His  dis 


ilie 
dis- 
ooreries,  howoTer,  on  the  early' embryology  of  P.  capengia  are  so 
interesting  tiiat  a  preliminary  note  has  been  commnnicated  to  tbe 
BoyilSo^eW. 

The  reaolts  are  sbortly  as  follows : — That  a  widely-open  slit-like 
Uisk^MHre  is  formed  in  the  early  oval  embryo,  which  blastopore, 
ooeopying  the  median  ventral  line,  becomes  closed  in  its  centxe,  an 
amtmor  portion  remaining  open  as  a  month,  whilst  a  posterior  portion 
apparency  beoomes  the  anns.  The  mesoblast  is  formed  from  the 
hypoblast  at  the  lips  of  the  blastopore,  and  makes  its  appearance  as  a 
smes  of  paired  li<ulow  outgrowths  from  the  cavity  of  the  archenteron. 
This  most  primitive  method  of  the  formation  of  the  mesoblastio 
somites,  closely  similar  to  that  oconrring  in  AmpJUoams  and  other 
ancestral  forma,  is  of  the  greatest  morphological  significance,  and  it 
is  eqiecially  interesting  to  find  that  it  survives  in  an  entirely  un- 
modified condition  in  Peripatui,  the  adult  organization  of  which 
proves  that  it  is  a  representative  of  an  animal  stock  of  the  most 
remote  antiq^uity. 

Mr.  A.  Sedgwick,  by  examining  some  embryos  in  Prof.  Balfour's 
cdUeotion  of  material  as  yet  uninvestigated,  has  been  able  to  confirm 
his  results,  and  also  by  &iding  earlier  stages  to  verify  certain  points 
in  the  developmental  histoiy  which  rested,  at  the  stage  at  which 
Pfofl  Balfour's  inquiry  ceased,  mainly  on  inference. 

In  the  discussion  which  took  place  on  the  paper,  Mr.  Sedgwick 
pointed  out  the  dose  resemblanoe  of  the  early  embryo  Peripatm  with 
open  blastopore  to  an  AcUiUti,  the  mesoblastic  pouches  corresponding 
to  intermeeenterial  cavities,  and  the  blastopore  to  the  mouth,  and 
urged  that  the  discovery  tended  to  confirm  Prof.  Balfour's  published 
theonr  as  to  the  origin  of  the  bilateralia  from  the  elongation  trans- 
versely of  a  disk-like  ancestor,  the  ventral  nerve-cords  having  been 
formed  by  the  pulling  out  into  long  loops  of  a  circumoral  ring. 
Prof.  Lankester  considered  that  the  view  that  the  blastopore  represents 
a  skuctare  which  in  an  ancestral  form  acted  as  a  mouth,  must  be 
abandoned.  The  blastopore  is  very  probably  merely  an  aperture 
necessarily  formed  in  the  process  of  production  of  the  hypoblast  by 
invaginatum,  and  has  never  had  any  special  function.  Prof.  Huxley 
also  pointed  out  the  essential  difference  between  the  peripheral  nerve- 
ring  of  HydromedusaB  and  a  true  circunoral  nerve-ring. 

rormation  of  Prussio  Acid  in  a  Mvriopod.* — A  foreign  Myriopod 
occurring  in  hothouses  in  Holland,  and  identified  as  belonging  to  the 
geous  Fontaria,  has  the  power  of  secreting  this  substance.  Attention 
was  caUed  to  this  animal  by  its  emitting  a  distinct  odour  of  oil  of 
bitter  almonds  when  excited ;  the  odour  is  especially  apparent  when  it 
is  crushed.  Maceration  of  specimens  in  water  showed  at  once  that  the 
smell  W9S  due  to  this  acid,  it  being  detected  in  the  water.  A  series 
of  experiments  have  been  made  by  C.  Guldensteeden-Egeling  to  test 

♦  Pfl&gei^a  Aich.  f.  Phyeiologie,  xxviiL  p.  576.  Cf.  Naturforecher,  xv.  (1882) 
p.  433. 
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the  hypothesis  that  the  Myriopod  secretes  »  material  which  under 
certain  conditions  is  decomposed  and  gives  rise  to  hydrocyanic  acid 
as  one  of  its  products ;  the  hypothesis  has  been  entirely  confirmed* 
By  the  use  of  yarions  reagents  a  body  has  been  shown  to  exist  which 
is  broken  np  by  water  and  yields  HOy  among  the  products  of  its 
decomposition.  Further,  it  seems  probable  that  the  species  in  qneetion 
contains  another  substance  which  acts  as  a  ferment ;  this  may  perhaps 
be  isolated  by  future  experiments. 

Embryology  of  the  Chilopoda.*^N.  SograflTs  account  of  the 
earlier  stages  of  the  development  of  the  egg  of  the  Ohilopoda  ia 
derived  from  a  study  of  two  species  of  Oeophihu  (/errugineuB  and 
praximua^  Koch)  whose  ova  are  batter  than  those  of  Lithobius  for  the 
purpose. 

The  ova  of  O.  ferrugtneuB  have  a  fine  ruby-red  colour  and  are 
almost  perfectly  transparent ;  they  are  probably  the  same  as  those 
figured  by  Metschnikoff  in  his  researches.  Parthenogenesis  appears 
to  occur  in  this  case,  as  males  were  not  found  at  the  end  of  Api^  but 
only  females,  of  which  three  had  empty  receptacula  seminis,  whilst  at 
the  beginning  of  June  egffs  were  pioduced  by  some  of  these  females 
and  commenced  their  development. 

While  in  the  oviduct  the  egg  is  enveloped  in  a  transparent  coat 
which  appears  to  consist  of  the  united  chorion  and  yolk-membrane, 
for  these  structures  can  be  distinguished  in  young  ovarian  ova.  At 
this  stage  the  egg  is  filled  with  yolk,  hiding  the  germinal  vesicle  and 
yolk-nucleus ;  but  on  one  occasion  a  nucleated  mass  of  protoplasm 
— ^the  nucleus  being  spindle-shaped,  and  exhibiting  division  of  its 
chromatin  into  two  groups  of  rods — was  found  in  the  centre,  probably 
derived  from  the  germinal  vesicle.  The  nucleus  and  protoplasm 
divide  into  a  considerable  number  of  portions ;  the  central  cleavage- 
masses  are  round  or  polygonal,  the  peripheral  ones  stellate.  YdJc- 
cleavago  now  takes  place,  the  yolk  breaking  up  into  pyramidal  masses, 
as  in  the  Decapoda,  these  masses  carrying  portions  of  protoplasm  upon 
their  apices;  the  segmentation  is  not  dichotomous;  the  number  of 
pyramids  was  always  the  same  and  the  only  difference  between  the 
young  and  the  perfect  pyramid  consists  in  an  indefiniteness  of  outline 
in  the  apex  of  the  former.  The  simultaneous  origin  of  these  masses 
is  not  an  impossible  circumstance,  and  is  explained  by  the  action  of 
the  central  protoplasm  in  drawing  in  to  itself  the  superincumbent 
yolk.  The  protoplasm-masses  of  ti^e  yolk  now  sink  into  the  pyramids 
which  form  the  primary  endoderm,  and  the  central  protoplami-masses 
come  to  the  surface  of  the  ovum  and  form  the  primary  ectoderm. 
In  the  Ghilognatha,  judging  from  PolydesmuSf  the  method  of  formation 
of  the  blastoderm  more  resembles  that  of  the  Crustacea  and  Arachnida ; 
the  yolk-deavage  appears  to  have  been  correctly  described  by  Metsch- 
nikoff. The  blastoderm  of  Oeophilua  consists  at  first  of  large,  pale, 
very  thin  cells,  dividing  very  rapidly,  so  as  to  form,  in  the  course  of 
24  hours,  a  number  of  very  small  cells,  which  are,  however,  smaller  on 
one  side  of  the  ovum  than  on  the  other ;  on  this  side  the  primitive 

*  Zool.  Aozeig.;  ▼.  (1882)  pp.  582-5. 
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stzetk  spears,  beginning  at  its  anterior  end,  which  devdopee  the  fint 
•egments  and  appendages  before  the  hinder  portion  is  clearly  defined. 
Before  the  appearance  of  the  primitiye  streak  the  mesoderm  is  divided 
off  from  the  small-oelled  ectoderm  and  at  the  same  time  nuclei,  in« 
vested  by  masses  of  protoplasm,  emerge  from  the  yolk-pyramids  and 
apply  themselves  to  the  mesoderm ;  Uieee  masses  seem  to  be  derived 
frnn  the  nncleas  of  the  ovum  and  to  have  hitherto  remained  at  the 
centre.  The  mesoderm,  like  the  primitive  streak,  developes  first  in 
front.  The  conversion  of  the  yolk-pyramids  into  endoderm,  i.e. 
into  the  epitheliom  of  the  mid-gut,  only  takes  place  when  the  embryo 
is  folly  formed ;  it  conmiences  daring  that  stage  which  Prof.  Metsch« 
■ikoff  did  not  observe,  and  at  the  same  time  as  the  commencement  of 
flexion  of  the  embryo. 

y,  Arftchnlda. 

Poison-Apparatos  of  Scorpions.* — ^M.  Joyenx-Laffnie  finds  that 
the  poiaonrorgan  of  the  scorpion  {8.  ocdtanus)  is  formed  by  the  last 
abdominal  segment,  where  two  small  oval  orifices  serve  for  the  exit 
of  the  poison :  there  are  two  glands,  equal  in  size,  and  symmetrically 
arranged ;  each  occupies  a  space,  ooverod  externally  by  the  chitinous 
skdeton,  and  having  internally  an  anterior  and  a  posterior  mem- 
brane, formed  by  striated  muscular  fibres,  which  are  inserted  into  the 
chitinous  skeleton.  By  their  contraction  the  poison  is  forced  out- 
wards. The  wall  of  the  sland  consists  of  a  delicate  layer,  formed  by 
cellular  tissue  and  smooth  muscular  fibres:  on  its  intenial  surface 
there  are  projecting  lameUs,  which  increase  the  extent  of  the 
secreting  saHace;  below  this,  is  a  layer  of  prismatic  cells,  which 
are  filled  with  protoplasm  containing  in  suspension  and  in  abundance 
fine  rounded  granulations,  which  are  characteristic  of  the  poison  of 
the  scorpion,  and  hide  the  nuclei,  which  only  become  apparent  on  the 
addition  of  acetic  acid ;  these  are  the  cells  which  elaborate  the  poison, 
and  from  which  it  escapes,  by  the  rupture  of  the  cells,  into  the  central 
cavity  of  the  organ. 

Physiologically,  this  poison  is  very  active,  and  that  in  direct 
relation  to  the  quantity  introduced ;  one  drop  is  soon  fatal  to  a  rabbit, 
and  still  more  active  on  a  bird ;  seven  to  eight  frogs  may  be  killed  by 
one  drop,  and  the  hundredth  part  of  one  is  fatal  to  an  ant  of  large 
sixe.  It  would  appear  to  affect  the  nervous  system,  and  has  undoubt* 
edly  a  marked  action  on  striated  musde,  suppressing  spontaneous 
and  reflex  movement. 

Snartf  of  Orb-weaving  8piders.t— The  Bev.  H.  C.  McCook,  ac- 
cepting Thorell's  arrangement  of  the  true  spiders  into  Sedentary 
(remaining  for  the  most  part  in. or  upon  their  web  and  capturing 
their  prey  by  means  of  snares),  and  the  Wandering  (hunting  their  food 
on  the  ground,  the  water,  or  trees),  applies  this  prmciple  of  arrange- 
ment according  to  economy  to  tiie  first  section  of  the  Sedentary 
Binders — the  (5fb-weavers — which,  whether  **  simply  tentative,  and  in 
its  present  form  incomplete,  is  given  with  the  hope  that  it  may  lead  to 

*  Coinpt«f»  Beudua.  xcv.  (1882)  pp.  866-9. 

t  Proc  Acad.  Nat  Soi.  rhiUuL,  1882,  pp.  254-7  (1  lig). 
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something  better,  bj  fixing  tbe  attenti(m  of  the  yery  few  students  of 
onr  spider-fauna,  among  whom  no  such  grouping  has  hitherto  been 
proposed.  MoreoYer,  it  is  hoped  that  the  arrangement  may  ha^e 
some  interest  to  naturalists  generally  as  bearing  upon  the  corre- 
spondence between  structure  and  economy  and  the  value  of  habit  as  » 
factor  in  classification." 

An  orb-web  may  be  defined  as  a  series  of  right  lines  radiating 
from  a  conmion  centre,  and  crossed  at  intervals  by  other  right  lines 
attached  at  the  point  of  contact  and  covered  by  viscid  beads.  Orb- 
webs  are  divided  generally  into  vertical  snares  and  horizontal  snaree, 
according  as  they  are  perpendicular  to,  or  parallel  with,  the  plane  of 
the  horizon.  The  vertical  snares  the  author  divides  into  (1)  fall 
orbs,  (2)  sectoral  orb,  (3)  actinic  orb,  and  (4)  orb  sector;  the 
horizontal  snares  into  (5)  plane  orb,  and  (6)  domed  orb.  A  table 
of  these  divisions  is  given,  with  sections  and  subsections,  the  former 
being  mainly  founded  upon  the  character  of  the  snare,  as  "  simple  ** 
or  '*  compound,"  and  the  latter  being  for  the  most  part  determined  by 
the  "  hub "  (the  small  open  or  medied  circle  upon  which  the  radii 
meet),  which  may  be  open,  meshed,  notched,  &c. 

Svdss  HydrachnidSB.* — Dr.  G.  Haller  gives  an  account  of  the 
Hydrachnidse  found  in  Switzerland,  with  descriptions  of  twelre 
genera,  including  one  new  genus  (ForeZto,  dedicated  to  Prof.  Forel 
of  Morges)  and  three  new  species. 

8.  Orostaoea. 

Homologies  of  the  Crustacean  Limb.t—Br.  A.  S.  Packard,  jun^ 
commences  by  pointing  out  that,  if  we  niake  a  section  of  a  ^ical 
Phyllopod,  e.  g.  Apu$,  we  see  that  the  apparent  bulk  of  the  body  is 
mostly  due  to  the  large  size  and  nature  of  the  foliaoeous  appendages  ; 
these  have  broad  attachments,  altogether  different  to  the  small  anal 
articulations  with  which  we  are  fJl  familiar  in  the  crayfish.  The 
appendages  of  Crustacea  may  be  grouped  under  four  heads :  they  are 
sensory  (pre-oral),  masticatory  (post-oral),  locomotor  (thoracic),  or 
natatorial  and  reproductive  (abdominal).  In  a  table  the  author  gives 
an  arrangement  of  the  appendages  in  the  three  sub-classes  of  Tracheata, 
and  the  two  sub-classes  of  Branchiata.  The  antennfls  of  the  Hexapoda 
are  looked  upon  as  the  homologues  of  the  mandible  of  the  Arachnida» 
and  the  first  pair  of  legs  of  the  Merostomata;  the  second  pair  of 
antennas  in  the  Crustacea  as  homologous  with  the  mandibles  of 
Hexapods,  the  "  chela  "  of  Arachnids,  and  the  *'  maxilla  "  of  Myriopods. 

The  Gladocerous  limb  is  thought  to  be  intennediate  between  the 
Phyllopodous  and  Ostracodous  limbs,  and  an  ascending  series  may 
be  seen  from  the  Copepoda  to  the  Ostracoda,  and  thence  to  the 
Phyllopoda.  Hence,  as  the  young  of  ihe  Copepoda  are  all  nauplii, 
and  also  those  of  the  Phyllopoda,  it  follows  that  the  ancestral  form 
of  all  the  Entomostracous  Crustacea,  as  originally  insisted  on  by 
F.  Miiller,  was  a  nauplius-like  animal.   The  characters  of  the  Decapod 

♦  MT.  Naturforsch.  Gesell.  Bern.,  1882,  Abhandl.  pp.  18-83  (4  pis.). 
t  Amer.  Not.,  xvi.  (1882)  pp.  785-99  (2  pis.). 
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limb  ate  so  different  to  those  of  the  Phyllopod  as  to  lead  to  the  view 
that  the  Decapoda  haTO  risen  from  the  nanplius  independently  of  the 
Phyllopoda ;  and  it  would  appear  that  the  entire  leg  of  the  Phyl- 
lopod (¥rithoat  the  gill  and  flabellam^  is  homologons  with  the  endo- 
podite  of  the  Decapod  maxilliped  ana  the  gill  and  flabellmn  with 
those  of  the  Decapoda.  The  appendages  of  Limulus  may  be  brought 
into  relation  with  those  of  other  Crustacea  by  appending  an  exopodite 
to  the  ooxopodite,  and  arranging  the  gills  on  the  outer  side  of  a  more 
or  less  cylindrical  epipodite,  instead  of  having  them  set  antero-poste- 
riorly.  The  author  insists  that  radical  changes  of  structure  and 
changes  in  function  may  be  seen  in  the  Malacostraca,  and  he  argues 
that  stOl  greater  modifications  may  have  obtained  in  the  PalflBOcarides, 
oi  which  LimuluB  is  the  sole  suryivor.  The  resemblances  to  the 
Arachnida  are  looked  upon  as  merely  analogous,  and  it  is  urged  that 
the  synthetic  characters  of  Limulus  may  be  eliown  to  be  very  striking 
when  a  longitudinal  section  of  it  is  compared  with  one  of  Apus ;  there 
may  be  seen  such  resemblances  as  the  lobules  of  the  liyer  filling  the 
front  part  of  the  head,  the  oblique,  long,  narrow  cBsophagns,  the  position 
id  the  stomach  under  the  eye,  the  simple  archi-cerebrum,  the  general 
fonn  oi  tlie  heart,  and  the  ^  gnathobases  "  near  the  mouth. 

Charaoten  of  Hebalia.* — ^Dr.  Packard  also  gives  an  account  of 
the  structure  of  Nebaliciy  a  form  which  is  of  particular  interest  from 
''its  composite  nature,"  and  its  relation  to  some  fossils  which  are 
generally  regarded  as  Phyllopods.  After  an  examination  of  the 
appendages  ute  author  points  out  that  there  is  only  a  general  homo- 
logy between  the  thin,  lamellar,  thoracic  foot  of  Nebalia  and  that  of 
any  Decapod ;  when  the  thoracic  legs  of  the  adult  Nebalia  are  com- 
pared wiUi  the  maxillipedes  of  the  zoea  of  the  Decapods,  a  slight  and 
interesting  resemblanoe  may  be  detected,  but  not  so  close  a  homology 
as  between  the  maxillie  of  the  zoea  and  the  thoracic  legs  of  l£e 
PhyUopods.  In  fine,  the  resemblances  are  so  slight  that  we  are  forced 
to  confess  that  Nd)aUa  is  not  a  Decapod.  The  form  is,  farther, 
distingmshed  by  the  absence  of  a  telson. 

During  the  history  of  its  development  the  diagnostic  ordinal 
characters  of  the  Phyllocarida  declare  themselves :  the  large  movable 
rostrum,  the  compressed  pseudobivalvular  carapace,  the  lack  of 
maxillipedes,  the  eight  pseudophyllopod  thoracic  feet,  and  four  pairs 
of  abdominal  feet,  out  of  the  six  of  the  adult.  MysU  does  not  seem 
to  be  descended  from  a  Nebalioid,  but  from  a  zo€a-form.  The 
Phyllocarida  have  had  no  Decapod  blood  in  them,  so  to  speak,  but 
have  descended  by  a  separate  line  from  Copepod-like  ancestors,  and 
culminated  and  even  began  to  disappear  before  any  Malacostra<»,  at 
least  in  any  numbers,  appeared. 

Hervons  System  of  PalsBmonetes  Yariaas.t— A.  Garbini  describes 
the  different  parts  of  the  nervous  system  and  the  sense-organs.  Of 
especial  interest  are  certain  bodies  found  on  the  endopodites  of  the 

♦  Amer.  Nat,  xvi  0882)  pp.  861-73  (3  pl«.). 

♦  Atti  8oc.  Veneto-Trentlna,  tU.  (1882)  (6  pis.).  Of.  Bull.  Soc  Entomol. 
Ital.,  xlv.  (1882)  p.  250. 
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antenna  where  ike  tactile  rods  are  placed  in  many  Crustacea,    They 
not  improbably  have  an  olfactory  fonction  here. 

Hew  Oenns  and  Species  of  L3rncodaphnidflB.* — Mr.  0.  L.  Herrick 
describes  Lyncodaphnta  macrothroide$  from  Lake  Minnetonka,  Minne- 
sota, the  form  of  which  is  mnch  as  in  species  of  AlaneUoy  &o,  : 
tmncate  behind ;  superior  antennas  like  Macrothrix^  attached  movably 
to  the  end  of  a  blunt  prominence  beneath  the  head ;  second  or  swim- 
ming antennsB  slender,  four-jointed  ramus  with  three  long  setsB  and 
a  stout  thorn  at  the  end  of  distal  segment,  the  joint  following  the 
short  basal  one  with  a  thorn  above,  the  following  joint  unarmed  ; 
three-jointed  ramus  as  in  Macrothrix,  the  basal  segment  armed  with 
a  much-elongated  seta ;  eye  relatively  small,  pigment-fleck  (ma«ti2a 
nigra)  present;  intestine  twice  convoluted^  expanded  in  front  of  the 
rectum,  opening  in  the  "  heel "  of  the  post-abdomen ;  post-abdomea 
slender,  subtriangular,  margined  behind  with  a  double  series  of 
spines ;  terminal  claws  large,  and  furnished  with  a  long  and  short 
spine  near  the  base ;  shell  margined  below  by  stout  movable  spines. 

Few  more  interesting  forms  than  the  one  forming  the  type  of  this 
very  peculiar  genus  have  been  found,  since  it  combines  in  a  curioos 
manner  those  characteristics  hitherto  regarded  as  distinctive  of  the 
fiunilies  Daphnidae  and  Lynceid».  Eur2  says,t  "  Eeine  Gladooeren- 
familie  bildet  eine  so  strong  in  sioh  abgegrenztes  natOrliches  Ganze, 
wie  eben  die  Lynceiden,"  and  this  after  recognizing  the  relationship 
of  Mcusroihrix  and  Lathonura  to  the  Lynceids,  by  placing  them  in  the 
subfiBunily  LyncodaphnidiB.  The  form  above  referred  to,  however,  has 
quite  as  close  affinity  to  the  Lynceidaa  as  to  Macroihrix^  though  it 
resembles  the  latter  rather  more  on  a  superficial  examination ;  indeed, 
if  one  were  to  divide  the  animal  back  of  the  heart  and  examine  the 
two  portions  independently,  it  would  be  impossible  to  avoid  referring 
the  head  to  Macrothrix  and  the  body  to  some  Lynceid  genus.  Thus 
is  furnished  another  of  those  curious  intermediate  forms  which 
remind  us  that  the  possibility  of  distinguishing  families  and  genera, 
lies  alone  in  the  meagreness  of  our  knowledge. 

There  can  be  no  doubt  that  this  genus  should  stand  next  to 
Macrothrix^  but  it  will  be  necessary  to  modify  a  little  the  diagnosis 
of  the  LyncodaphnidiB  to  receive  it,  and  it  then  appears  that  it 
cannot  longer  remain  a  subfamily  of  the  Daphnidas,  hence  Mr.  Herrick 
proposed  to  give  it  equal  rank  with  that  body  and  the  Lynceids  as  an 
independent  funily,  LyncodaphnidiB,  including  the  genera  Macro^rix^ 
Lyncodaphnia,  Drepanothrix,  Lathonura  (  =  Paaithea),  Hyocryptus,  As 
thus  limited  a  very  natural  group  is  formed,  in  size  and  isolation 
corresponding  well  with  the  other  related  families. 

Vermes. 

Tubes  of  SabellidflB.; — ^-  Mao6,  struck  by  the  great  diversity  of 
these    structures    in    so  homogeneous  a  group  as  the  tubicolons 

♦  Amer.  Natural,  xvi.  (1882)  pp.  1006-7  (1  pi.). 

t  *  Dodekas  neuer  Gladooeren  nebst  einem  kurzen  Ueberdoht  der  Cladooeren- 
fauna  Bohmens,'  p.  30. 

X  Arch.  Zool.  Exp^r.  et  G^u.,  x.  (1882)  pp.  ix-xiv. 
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Aniwlids,  baa  endeavonred  to  detect  sigiiB  of  a  fimdamentally  iden- 
tical stmciiire.  The  tube  of  SabeUa  penicUlus  is  formed  of  two  parts, 
difiereat  in  origin  and  in  fonction ;  the  former,  which  is  external  and 
acoesBory,  is  not  secreted  by  the  animal,  but  obtained  from  the  snr- 
romiding  medium ;  the  other,  which  is  essential  and  constant,  is  made 
by  the  Annelid;  this  is  the  tnbe  proper.  The  very  varying 
charadera  of  the  former  are  to  be  explained  by  the  great  differences 
in  tlie  nature  of  the  snrronnding  medium,  and  this  part  of  the  tube 
may  difBar  considerably  in  its  different  regions.  When  the  materials 
for  forming  it  are  too  large  to  be  seized  by  the  cirri  the  mucous 
prrtion  is  much  thicker ;  at  the  same  time  it  is  to  be  observed  that  the 
animal  economizes  as  much  as  possible  its  own  secretion.  The  outer 
portion  is  very  distinctly  annulated  transversely,  apparently  in  corre- 
qpcmdence  with  the  segmentation  of  the  SabeUa ;  tiiough  it  cleaves 
easOy  in  all  directions,  it  does  not,  owing  to  the  s^cture  of  the  inner 
layer,  fall  to  pieces. 

This  inner  layer  is  formed  of  a  colourless  hyaline  substance,  which 
swells  considerably  when  macerated  in  water,  and  becomes  hard  and 
brittle  by  drying.  During  life  it  is  perfectly  flexible  and  very 
reaistent*  Sectiona  are  most  conveniently  studied  in  salt  solution,  as 
glycerine  makes  them  too  transparent.  They  are  not  modified  in 
structure  by  the  action  of  alcohol.  A  transverse  section  reveals  the 
preaence  of  concentric  strata  of  some  thickness ;  these  may  be  broken 
up  into  very  fine  fibrils  which  swell,  and  rapidly  become  invisible 
under  the  action  of  reagents.  On  the  inner  side  there  is  a  very 
Plicate  granular  layer,  easily  coloured  by  carmine.  After  macera- 
tion in  water,  an  external  and  an  internal  membrane  can  be  made  out ; 
these  form  a  kind  of  sheath  or  cuticle,  which  resists  the  reagents 
which  affect  the  median  zone.  The  outer  one  is  formed  by  large 
irregular  plexuses,  the  bands  of  which  have  a  fibrillar  structure ;  the 
inner  layer  is  continuous  and  is  mad6  up  of  excessively  fine  fibrils, 
croeaing  one  another,  but  the  majority  have  a  longitudinal 
direction ;  among  them  there  may  be  seen  a  large  number  of  small 
hyaline  rod-«haped  bodies,  similar  to  the  so-cidled  tactile  organs 
which  have  been  found  in  the  integument  of  Vermes.  The  author 
oomparee  this  arrangement  with  the  nematocysts  found  in  the  tube  of 
CenanihMB  by  Haime. 

The  greater  part  of  the  tube  is  formed  by  the  median  zone ;  the 
layers,  of  which  it  is  composed,  vary  in  number  and  size  pro- 
portionately with  the  thiclmess  of  the  layer ;  the  bundles  which 
make  it  up  give  off  anastomoses  and  prolongations,  which  traverse  the 
spaces  in  the  plexus  of  the  outer  zone.  Chemical  structures  show 
that  it  is  formed  by  an  albuminoid  substance,  very  near  to,  if  not  the 
same  as,  mucin,  and  it  appears  to  be  secreted  by  special  glands  which 
lie  at  the  base  of  the  branchial  cirri.  The  calcareous  part  of  the 
tube  of  Serpula  is  regarded  as  the  homologue  of  the  mucous  part  of 
the  tube  of  SabeOa. 

Horth-Sea  Annelids.* — G.  A.  Hansen,  in  Norwegian  and  English 
(in  parallel  columns),  gives  an  account  of  the  Annelids  collected  by 
♦  4to,  Chrisiiania,  1882,  53  pp.  (7  pis.,  1  map). 
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the  Norwegian  North  Sea  Expedition  of  1876-78.  He  oritioises 
Malmgren's  method  of  distingnishing  and  delimiting  genera,  of 
which  he  thinks  he  has  made  far  too  many  and  has  used  altogether 
unimportant  characters ;  he  points  oat  that  the  pedal  bristles  do  not 
differ  in  essential  matters — **  the  type  of  the  bristles  is  the  same  in  ail 
PolynofB,  with  the  exception  of  M^cen%8  loveni  and  Polynoe  tcalopem- 
drina"  The  scales,  in  Hansen's  opinion,  are  much  more  valnabla, 
being  oharacteristicallj  constant  in  each  species,  and  a  stady  of  them 
shows  that  Mobios  and  Tauber  have  gone  too  far  in  the  opposite 
direction  of  *'  Imnping  "  Malmgren's  species  and  genera. 

Tables  of  distribution  are  given  from  which  it  is  evident  that  bnt 
few  families  of  Annelids  are  absent  from  the  frigid  area,  and  the 
species  are  the  same  as  those  found  in  temperate  waters ;  P.  gkbi/era 
alone  indicates  that  its  fiAVOurite,  if  not  its  sole,  habitat  is  the  cold 
bottom  strata.  As  it  is  both  coloured  and  provided  with,  eyes  it 
throws  much  doubt  on  the  hypothesis  of  Ehlers  that  the  deep-sea 
fauna  has  its  numbers  recruited  from  forms  living  in  shallower  water. 
Neither  depth  nor  temperature  appear  to  affect  the  development  of 
Anndids.    A  number  of  new  species  are  described. 

EclipidrilidflB.* — Q.  Eisen  gives  an  account  of  a  new  OHgochiete 
which  he  discovered  in  1878  in  the  Sierra  Nevada ;  the  specimens 
that  he  took  down  with  him  dying  before  he  reached  a  Microscope,  he 
scaled  the  mountains  again  in  the  succeeding  year,  so  as  to  be  able  to 
make  an  investigation  into  the  characters  of.  its  circulatory  system  on 
ihe  spot 

The  vascular  system  consists  of  two  primary  longitudinal  vessels, 
of  which  the  dorsal  pulsates  and  is  of  nearly  the  same  size  as  the 
ventral ;  there  are  secondary  perigastric  and  gastric  vessels,  and  the 
former  are  either  connecting  or  free.  The  former  of  these  are  found  in 
the  anterior  segments  of  the  body,  and  connect  the  two  primary  vessels ; 
the  two  last  are  longer  than  the  rest,  and  supply  the  generative 
organs;  they  are  none  of  them  dilated  into  hearts,  but  they  all 
pulsate  slightly.  The  free  perigastric  vessels  are  placed  in  the  more 
posterior  segments,  and  are  derived  from  the  dorsal  vessel;  they 
pulsate  slightly,  and  their  inner  end  is  free.  The  gastric  vessels  are 
found  in  the  segments  in  which  there  are  no  perigastrics,  and  connect 
the  dorsal  and  ventral  vessels.  Besembling,  therefore,  on  the  whole 
the  vascular  system  of  TabificidaB  and  Lumbriculidie,  that  of  the 
EclipidrilidfB  is  distinguished  by  never  having  gastric  and  perigastric 
vessels  in  the  same  segment  The  blood  is  of  a  reddish  yellow 
colour.  The  digestive  system  is  a  simple  duct,  just  as  in  the 
TubificidaB. 

The  testes  form  two  saccular  amorphous  bodies  in  the  9th-13ih 
segments,  one  on  each  side  of  the  body  ;  they  contain  numerous  cysts 
of  spermatozoa,  bnt  no  free  ones,  and  each  cyst  forms  a  globular  body, 
with  a  round  wedge-shaped  tail ;  it  is  always  covered  by  globules, 
which  are  either  partly  separate,  or  which  run  together  forming 
beautifully  elevated  ridges,  which  in  regularity  and  beauty  can  only 

»  Nova  Acta  Reg.  8oc  Upsal.,  xi.  (1881)  10  pp.  (2  pis.). 

Digitized  by  CjOOQIC 


ZOOLOaY   AND  BOTANY^  MIOBOSOOFT^  R3X3.  61 

be  oompftred  to  the  skeletona  of  oertain  diatoms.  There  are  three 
pairs  of  y^y  small  oTaries,  placed  in  the  8rd,  9th,  and  10th  segments ; 
tiie  oTidncts  appear  to  be  represented  by  two  Tery  minute  and  delicate 
organs  in  the  9th  segment ;  they  are  fiumel-shaped,  and  the  globnlar 
internal  orifioe  is  doToid  of  cilia.  The  efferent  ducts  are  of  enormous 
siae,  and  each  consists  of  two  saccular  ducts  of  nearly  equal  size, 
omnected  at  the  extremities  by  a  short  narrow  tube,  which  is  sur- 
rounded by  spiral  muscles ;  the  longer  of  the  two  is  the  one  which  is 
directly  connected  with  the  body-wall,  and  it  has  near  its  inner  end 
three  very  minute  circular  orifices.  Inside  this  duct  there  is  another, 
which  is  always  full  of  spermatosoa,  and  evidently  serves  as  a  true 
seminal  vesicle.  ^  The  total  absence  of  efferent  funnels  is  a  character- 
istic of  great  value,  not  met  with  anywhere  else  in  this  class  of  worms, 
and  which  places  EdipidrUua  in  its  decidedly  isolated  position." 

The  single  known  species  is  called  E.  fngidus,  and  has  only  as  yet 
been  found  in  the  high  Sierra  Nevada  of  Cfdifomia  at  10,000  fL  or 
higher.  It  is  a  true  limicolide  OligochsBte,  with  its  closest  relations 
with  the  Tubificido  and  Lumbriculidie. 

Ctenodrilns  pardalis.*— J.  Kennel,  after  a  description  of  the 
external  form  of  this  Annelid,  in  which  he  directs  attention  to  the 
variations  in  the  arrangement  of  the  setas,  describes  the  histological 
characters ;  the  central  nervous  system,  throughout  its  whole  length, 
lies  in  the  epidermis,  and  exhibits  the  very  simplest  arrangements, 
comparable  more  to  what  is  seen  in  Polygordim  and  Saccocimu  than 
in  any  higher  form.  The  supra^ssophageal  ganglion  is  formed  by  a 
transverse  bridge  of  fine  dotted  substance,  in  which  no  fibrous  bands 
are  to  be  detected,  and  of  surrounding  ganglionic  cells,  which  are 
collected  into  two  lateral  groups,  witiiout,  however,  being  sharply 
separated  off  from  the  epithelial  cells.  On  either  side,  the  dotted 
substance  of  the  ganglion  is  continued  into  a  fine  commissure  which 
traverses  the  epidermis  and  becomes  connected  with  the  ventral 
medulla ;  these  bands  appear  to  be  devoid  of  any  ganglionic  invest- 
ment. The  ventral  coid  presents  very  much  the  same  histological 
characters  as  the  dorsal  ganglia,  for,  just  below  the  basal  membrane 
of  the  epithelium,  there  is  a  fairly  well  developed  cord  of  dotted  sub- 
stance, with  cells  at  its  sides,  which  pass  without  any  distinct  demar- 
cation into  the  epidermal  cells,  between  which  and  them  no  absolute 
difference  can  be  said  to  exist.  No  peripheral  nerves  were  detected, 
but,  though  their  absence  is  not  to  be  assumed,  tiiere  would  appear 
to  be  no  absolute  necessity  for  their  existence ;  inasmuch  as  it  is  pro- 
bable that  here,  as  in  many  of  the  lower  animids,  the  elements  which 
form  the  tissues  have  many  of  the  properties  belonging  to  a  simple 
living  cell,  and,  among  these,  irritability.  The  only  sensory  organs 
are  the  two  small  cilis^fced  pits  which  are  placed  at  the  sides  of  the 
cephalic  lobe,  on  the  dorsal  ganglion ;  their  depression  is  very  shallow, 
and  only  a  few  cells  take  part  in  their  formation. 

Similarly,  a  great  simplicity  is  to  be  seen  in  the  musculature ; 
immediately  below  the  fine  basal  membrane  of  the  epidermis  there  is 

•  Arbeit  Zool.-Zoot  Inat.  WHrzborg,  v.  (1882)  pp.  878-429  (1  pl.X 
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a  Bmgle  layer  of  longitadinal  mnsonlar  fibres,  which  are  not  diyided 
into  areo,  though  they  are  found  at  regidar  d^tanoes  all  around  the 
animal.  The  mesodermal  tissne  between  the  musculature  and  the 
enteron  is,  likewise,  very  slightly  developed ;  in  connection  with  the 
peritoneum  there  is  a  thin  layer  of  small  cells  in  which  gemmation 
may  be  seen ;  this,  which  may  be  looked  upon  as  undifferentiated 
mesoderm,  is  most  largely  developed  in  the  region  of  the  dissepiments. 

The  stomach  and  intestine  are  formed  by  a  single  layer  of  large 
epithelial  cells ;  all  the  cells  of  the  intestine  are  ciliated.  The  ciica- 
latorv  system  is  not  dosed,  and  presents  a  greater  simplicity  than 
that  known  in  any  other  Annelid ;  a  thin  membrane,  with  scattered 
spindle-shaped  nuclei,  forms  the  waD,  and  has  no  thickenings  or 
additions  even  in  the  dorsal  contractile  portion ;  on  the  other  hand, 
we  find  in  this  dorsal  vessel  a  solid  cordi  of  cells,  the  function  of 
which  must  remain  very  obscure,  unless  we  are  allowed  to  regard  it  as 
a  hsBmatopoetic  organ  ;  it  may  be  compared  with  the  structure  noted 
by  Glapi^de  in  TerebeUa. 

There  is  but  one  pair  of  segmental  organs,  lying  directly  behind 
the  pharynx,  and,  as  it  seems,  in  the  first,  or,  at  least,  in  the  second 
segment  Their  walls  are  extraordinarily  thin,  and  their  lumen  of 
pretty  much  the  same  width  throughout. 

The  account  that  has  been  given  will  be  8u£Bcient  to  show  that  in 
Ctenodrilus  we  have  to  do  with  an  ancient  and  ^*  collective "  type 
which  exhibits  a£Einities  to  the  OligochsBta  on  the  one  hand,  and  the 
PolychflBta  on  the  other ;  the  very  forward  position  of  the  segmental 
organs  forbids  us  to  look  upon  it  as  a  degraded  form.  For  its  reception 
there  may  be  formed  a  family  CtenodrUidcBf  consisting  of  small  marine 
Annelids,  of  a  few  segments,  with  two  pairs  of  set89,  a  non-closed 
blood-vascular  system,  the  dorsal  vessel  lying  in  the  first  body- 
segments,  and  opening  into  the  coelom  in  the  first  trunk-segment. 
A  single  pair  of  segmental  organs  in  the  head.  Beproduction  by 
division  with  gemmation.  Sexual  reproduction  unknown.  Ctenodrihu 
and  Parthenope  the  two  known  genera. 

The  rest  of  the  paper  is  occupied  by  an  account  of  the  phenomena 
of  gemmation. 

Distichopus.* — ^Prof.  J.  Leidy  describes  a  new  genus  of  Annelids — 
DUtichopus,  closely  allied  to  Enchytrceiu,  but  with  setapeds  in  a  single 
row  on  each  side  ventrally,  and  not  double  as  in  the  former  genus. 

Turriform  Constructions  by  Earth-worms.t — In  his  work  on 
worms,  Darwin  has  described  some  tower-like  dejections  which  he 
never  saw  constructed  in  England,  but  which  are  attributed  to  an 
exotic  species  of  Perichceta  from  Eastern  Asia,  naturalized  in  the 
environs  of  Nice.  E.  L.  Trouessart  has  lately  observed  similar  dejec* 
tions  in  gardens  near  Angiers.  Having  collected  a  large  number  of 
worms  from  where  the  towers  were  made,  he  found  no  species  of 
Perichceta,  nor  of  any  other  exotic  genus.  In  two  or  three  cases  he 
surprised  the  worms  at  work,  and  they  wore  Lumbricua  agricola. 


♦  Ptoo.  Acad.  Nat.  Sci.  Philad.,  1882,  pp.  145-6. 
t  Comptes  Bendos,  xot.  (1882)  p.  739. 
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It  WBB  the  anterior  part  of  the  body  that  was  lodged  in  the  tower. 
Aiter  the  r^ny  period  at  the  end  of  September  all  the  tnbnlar  interior 
of  Mch  tower  (forming  a  continuation  of  the  subterranean  gallery) 
wts  quite  free  ;  but  a  few  days  later  it  was  obstructed  by  recent  de- 
jectiona.  M.  Tronessart  supposes  that  the  calotte  or  cap  of  the  tower, 
getting  hard  in  air,  a  time  comes  when  the  worm  can  no  longer  burst 
ue  upper  wall  as  before,  to  place  its  dejections  outside  (so  increasing 
the  ho^t  of  the  tower),  but  deposits  them  within.  Thus  a  long 
period  ^  rain  is  necessary  for  these  towers  to  rise  regularly.  The 
towers  probably  serre  to  protect  the  galleries  from  rain,  and  to  afford 
a  breathing  place  for  the  worms,  where  they  are  not  seen  by  birds. 

Hamingia  arctica.* — This  remarkable  Gephyrean  was  first  de- 
scribed by  Koren  and  Danielssenf  from  a  spirit  specimen,  and 
subsequently  by  Dr.  Horstt  from  two  sent  to  him.  Prof.  E.  Bay 
Lsnkeeter  haTing  obtained  a  fresh  specimen  as  well  as  one  in  spirit, 
is  able  to  add  to  our  knowledge  of  its  character.  He  finds  it  is 
really  intermediate  in  its  combination  of  characters  between  BoneUia 
and  l%da$8ema.  Owing  to  their  not  haying  known  the  frontal  hood 
or  proboads,  Keren  and  Danielssen  somewhat  OTer-estimated  the 
doeenees  of  its  relationship  to  BondUtu  On  the  whole  it  may  be 
nid  that  Hamingia  has  in  internal  organs  a  closer  resemblance  to 
BomdUoy  bat  in  external  shape  and  characters  a  closer  resemblance  to 
ThdasMema.  The  feature  in  which  it  is  quite  peculiar  is  the  absence 
of  genital  setn  in  the  female  and  the  correlated  existence  of  one  or  of 
two  prominent  papillss  which  carry  the  genital  pore  or  pores. 

The  new  facts  recorded,  additional  to  the  observations  of  Keren 
and  Danielssen  and  Horst,  are  briefly  as  follows : — 

1.  Hamingia  arcUca  occurs  on  the  Norwegian  coast  in  latitude  60^, 
tnd  at  the  comparatiyely  small  depth  of  40  fathoms. 

2.  It  has  a  frontal  hood  or  proboscis  resembling  that  of  Thalassemay 
which  is  easily  broken  off,  as  in  Thalassema  and  Echiurus. 

3.  The  corpuscles  of  the  peririsceral  fluid  are  coloured  by 
hemoglobin. 

4.  The  male  (five  of  which,  l-12th  in.  long,  were  found  within  the 
dilated  pharynx  of  the  female)  is  a  diminutive  parasite  living  upon 
the  female,  as  in  the  case  of  BoneUia ;  it  is  provided  with  a  pair  of 
large  genital  setae,  although  such  setae  are  absent  in  the  female. 

5.  Though  usually  there  are  two,  yet  there  may  be  only  one 
uterus,  and  one  genital  pore,  as  in  Bondlia, 

Anatomy  of  Prorhynchus.§ — J.  v.  Kennel  discovered  specimens  of 
Prorhynekm  in  the  nei^bourhood  of  Wurzburg,  and  has  also  examined 
examples  fr*om  other  localities.  Unlike  M.  Scbultze,  who  regarded  it 
as  a  Nemertine,  v.  Kennel  looks  on  this  senus  as  belonging  to  the 
Bhabdocoela ;  the  first  point  in  fSavonr  of  this  view  is  the  character  of 
the  digestive  tract ;  the  mouth  lies  at  the  most  anterior  end  of  the 

*  Ann.  and  Mag.  Nat.  Hut,  zi.  (1883)  pp.  37-43  (2  figs.). 

t  Cf.  this  Journal,  i.  (1881)  pp.  45,  890. 

t  Ibid.,  p.  891,  and  U.  (1882)  p.  50. 

§  Arbeit  Zool.-Zoot  Inat  Wurzburg,  ti.  (1882)  pp.  69-90  (1  pi.). 
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body,  and,  in  life,-i8  a  oironlar  orifice  largely  capable  of  extension  and 
contraction.  The  oesophagas  is  narrow  and  thin-walled ;  the  pharynx, 
which  is  strongly  nmscnlar,  may  be  elongated  or  shortened,  or  pro- 
tmded  through  tiie  month  ;  in  histological  characters  it  agrees  gene- 
rally with  the  same  organ  in  many  Bhabdocoeles,  e.  g.  DerosUnmuim. 
The  intestine  makes  but  feeble  corves,  and  ends  blindly  at  the  hinder 
end  of  the  body. 

No  less  do  the  other  characters — external  covering,  mnscnlatare, 
and  so-called  body-parenchyma — tell  the  same  story  of  zoological 
affinity.  The  ciliated  body-epitheliom  is  composed  of  polygonal 
flattened  cells,  with  finely  dentated  margins.  Below  this  there  is  a 
single  layer  of  longitadinal  fibres,  and  then  one  of  circnlar  fibres, 
which  is  likewise  single  ;  none  of  tiie  fibres  have  a  nndens,  and  they 
are  all  very  long  and  fine.  The  parenchyma  is  very  feebly  developed 
on  the  hinder  part  of  the  body,  or  region  of  the  tme  intestine ; 
anteriorly  it  presents  a  cellular  structure  with  a  number  of  nuclei, 
and  between  Uiese,  especially  in  the  most  anterior  region,  there  are 
large  vesicular  spaces,  which  permit  of  the  contractions  of  the  body 
and  the  protrusion  of  the  oesophagus,  and  copulatory  organ.  The  body- 
wall  appears  to  be  remarkable  from  being  traversed  by  numerooa 
efferent  ducts  from  small  unicellular  glands,  which  lie  within  the 
musculature,  and  are  to  be  regarded  as  modified  epidermal  cells ;  they 
are  perhaps  homologous  with  the  rod-cells  of  other  Turbellaria. 

The  nervous  system  is  in  every  way  that  of  a  typical  Turbellarian  ; 
the  cerebrum  lies  in  front  of  the  pharynx,  above  the  (esophagus ;  it 
consists  of  three  ganglia,  which  are  not  sharply  separated  fi^om  one 
another;  one  is  median  to  the  other  two.  The  latter  give  off  two 
longitudinal  nerves,  which  are  altogether  devoid  of  ganglionic  cells, 
and  which  very  soon  become  thin  ;  they  probably  reach  to  the  hinder 
end  of  the  animal.  All  these  ganglia  give  off  groups  of  ganglionic 
cells  anteriorly ;  the  dorsal  series  extend  almost  to  the  anterior  end  of 
the  body,  while  the  lateral  pass  to  the  lateral  pits  of  the  head.  The 
brain  of  Prcrhynchua  is,  then,  to  be  distinguished  only  from  that  of 
other  BhabdocoBla  by  the  fact  that  the  commissure  is  covered  by 
ganglionic  cells.  The  first-mentioned  pits  have  a  narrow  orifice  and 
are  somewhat  pyriform  in  shape ;  the  longer  cilia  which  invest  them 
are  placed  on  a  fringe  formed  by  fused  epithelial  cells.  Such  pits  are 
known  in  certain  Bhabdocoeles,  e.  g.  Microstomum  and  8t&M8tomum^  &c. 

Although  ProrhynchuSf  like  the  majority  of  known  Bhabdocoala,  is 
hermaphrodite,  there  is  some  reason  for  supposing  that  the  nude  are 
mature  before  the  female  products  ;  the  male  organs  consist  of  a  pro- 
trusible  penis,  connected  with  a  ductus  ejaculatorius,  which,  after 
coils  that  vary  with  the  state  of  contraction  of  the  animal,  passes  to  a 
thin-walled  seminal  vesicle ;  the  whole  apparatus  is  ventral  in  position, 
and  ought  not,  therefore,  for  a  moment  to  be  compared  to  the  pro- 
boscis of  the  Nemertinea ;  the  male  glands  lie  behind  the  vesicle,  on 
either  side  of  the  intestine,  where  they  have  the  form  of  small  rounded 
follicles,  without  special  walls ;  they  are  filled  with  finely  granular  cells 
of  various  sizes,  intermixed  with  ripe  spermatozoa.  The  larger  of  the 
«^ii-  --'*en  contain  two  nuclei,  and  are  peripheral  in  position ;  the  smaller 
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oellB  Aie  the  products  of  their  division.  The  female  germ-gland 
ioans  a  band-shaped  organ,  which  lies  beneath  the  intestine,  and 
consistB  at  its  hindermost  end  of  indifferent,  and  at  its  anterior  end  of 
ofirian,  cells.  The  famale  orifice  lies  in  the  ventral  median  line,  and 
there  is  a  feebly  developed  vagina,  with  which  are  connected  some 
glandular  cells.  The  female  organs  are,  on  the  whole,  as  much  of  the 
type  of  those  of  other  Bhabdocoela  as  are  the  male. 

The  excretory  iystem  opens,  at  the  level  of  the  female  pore,  on 
either  side  of  the  body ;  connected  with  this  is  a  short  terminal  canal 
with  firm  contractile  walls.  For  other  points  reference  is  made  to 
the  aoooonts  of  earlier  observers. 

The  paper  oondndes  with  the  description  of  P.  haUicus  n.  sp. 

Konograph  on  the  Tnrbellarians.* — Pro£  L.  von  Graff  has  pub- 
lished a  sfd^did  monograph  of  this  group,  founded  on  elaborate 
penooal  inyestigations. 

Separating  &e  Nemertines  altogether  frcmi  the  Tnrbellarians,  he 
divides  the  gronp  into  I.  Bhabdocoelida,  and  IL  Dendrpcoelida.  In 
the  definition  given  of  the  two  snb-orders,  an  interesting  point  of 
diffar^ioe  is  brought  out,  namely,  that  in  the  former  the  yolk-glands 
axe  always  present  in  the  form  of  a  pair  of  compact  glands,  whereas 
in  the  latter  they  are  always  divided  np  into  nmnerons  separate 
fidlides. 

The  RhabdocoBlida  are  divided  into  three  groups : — (1)  Aooda ; 
(2)  Bhabdocoela ;  (3)  Alloiocoela,  which  are  thus  de&ied : — 

(1)  Accela.  Wim  digestive  internal  substance ;  without  differen- 
tiation of  a  digestive  tract  and  parenchym  tissue.  Without  nervous 
system  or  excretory  organs.  All  forms  as  yet  known  provided  with 
an  otolith. 

(2)  Bhabdoccela. — ^Digestive  tract  and  parenchym  tissue  differ- 
entiated ;  a  roomy  body-cavify  usually  present,  in  which  the  regularly 
shaped  intestine  is  suspended  by  a  small  amount  of  parenchym  tissue. 
With  nervous  system  and  excretory  organ.  Generative  organs 
hermaphrodite  (except  in  Microstoma  and  StenoBtomd).  Testes,  as  a 
role,  two  compact  glands.  The  female  glands  present  as  ovaries  only, 
ovario-vitelligenous  glands,  or  separate  ovaries  and  yolk-glands. 
Genital  ^ands  separated  firom  the  body  parenchym  by  a  special 
tunica  propria.  Pharynx  always  present  and  very  variously  con- 
stencted.    Otolith  absent  in  most  cases. 

(3)  Alloiocoela. — ^Digestive  tract  and  parenchym  tissue  differ- 
entiated, but  the  body-cavity  much  reduced  by  the  abundant  de- 
Telopment  of  the  latter.  With  nerve  system  and  excretory  orsan. 
Generative  organs  hermaphrodite,  with  follicular  tests  and  paired 
fiamale  glands,  either  ovaries  only,  or  ovario-vitelligenous  glands,  or 
separate  ovaries  and  yolk-glands.  Yolk-glands  irregularly  lobular, 
rarely  partially  branched.  Genital  glands  almost  always  without  any 
tunica  propria  lodged  in  the  spaces  in  the  body  parenchym.  Perns 
▼ery  uniform,  and  either  without  chitinous  copulatory  organs,  or  with 

*  Graff,  L.  von,  '  Mooographie  der  Turbellarien.  1.  Rhabdocoelida.'  Fol. 
Leipzig,  lfi»B2, 12  flgt.  and  20  pU.  Ct  Prof.  H.  N.  Moseley  in  ^Nature,'  xxyU. 
(1^  pp.  227-8. 

8er.  2.— YoL.  m.  ^    ' 
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these  very  little  developed.  Pharynx  a  pharynx  yariabiliB  or  pUoatns. 
Digestive  tract  lobular,  or  irregularly  broitdened  out.  All  marine 
except  one,  or  possibly  two  species.  (Under  the  Alloioccela  come  the 
genera  Pl<igio8ioma,  Varitceroa,  Monotm,  and  others.) 

The  work  commences  with  a  complete  list  of  the  literature  on 
TnrbellariaDS  from  the  time  of  Trembley,  who,  in  1744,  figured  a 
black  fresh-water  Planarian,  to  that  of  the  publication  of  the  last  of 
Dr.  Arnold  Lang^s  important  memoirs  last  year.  The  list  is  followed 
by  a  general  treatise  on  the  anatomy  and  physiology  of  the  Ehabdocoe- 
lida.  The  account  of  the  nematocysts  of  some  forms  is  very  interesting ; 
their  exact  resemblance  to  those  of  Coelenterata  is  fuUy  borne  oat, 
MicroHomum  lineare  appears  to  be  the  only  species  which,  like  Hydra 
and  Cordyhphara,  possesses  two  kinds  of  nematocysts.  The  author 
thinks  he  has  been  able  to  detect  on  the  sur&ce  of  the  cuticle,  trigger 
hairs  in  connection  with  the  nematocysts,  like  those  in  Hydroids.  He 
considers  the  rhabdites  or  rod-bodies  homologous  with  nematocysts, 
and  refers,  in  connection  with  this  question,  to  the  nematocysts  devoid 
of  any  thread  which  occur  in  many  Coelenterates,  intermingled  with 
fully  developed  ones.  The  structure  of  the  pharynx  is  carefully  gone 
into,  and  its  different  forms  beiug  of  much  use  in  classification,  receive 
various  names,  such  as  Pharynx  bulhosus,  P.  plicatilisy  &c. 

The  water-vascular  system  has  been  studied  by  von  Graff  with 
considerable  success.  It  may  consist  of  a  single  median  canal  with  a 
single  posterior  opening  (Steno8toma\  or  a  pair  of  laterally  placed 
canals  with  a  similar  siugle  opening  or  two  separate  lateral  canals 
with  each  a  posterior  opening  (Derosfoma),  or  there  may  be  a  pair  of 
openings  or  a  single  one  somewhat  anteriorly  placed.  Ciliated  funnel 
cells  or  flame  cells,  such  as  exist  in  Cestodes,  Trematodes,  and  Tridad 
Dendrocodles,  have  been  discovered  by  von  Graff  also  in  the  Bhab- 
docoelida.  Thev  do  not,  however,  occur  in  connection  with  the  tips 
of  the  ramifications  of  the  water- vascular  canals,  but  almost  entirely 
on  the  larger  canals  forming  the  networks.  It  is  impossible  here  to 
follow  the  work  further,  through  the  interesting  sections  devoted  to 
the  development  of  Microstoma  by  budding,  and  the  habits  of  life  and 
distribution  of  the  Rhabdocoelida.  In  connection  with  the  discussion 
on  classification,  a  table  of  the  pedigree  of  Turbellaria  is  given,  with 
Pr(^[>orus  as  the  ancestral  starting-point.  In  this  fiunily  tree  the 
Dendrocoeles  are  shown  as  derived  from  Acmostoma,  a  new  genus  of 
Alloioccela,  characterized  by  having  a  distinctly  marked  narrow 
ambulacral  sole,  the  Polyclades  directly,  and  the  Tiiclades  through 
Plagiostoma,  The  ascertained  facts  as  to  the  structure  of  Turbellarians 
seem  to  point  even  more  closely  to  their  connection  with  the  Coelen- 
torata.  The  presence  of  two  kinds  of  nematocysts  in  one  of  the 
Bhabdocoela,  and  the  possible  occurrence  in  members  of  that  group  of 
trigger  hairs,  is  a  remarkable  fact.  Dr.  Lang,  believing  that  a  part 
of  the  nervous  system  in  Dendrocoeles  is  truly  mesenchymatous,  as  in 
Ctenophora,  and  from  other  grounds,  concludes  with  Eowalewsky 
that  tiie  Polyclada  are  ''  creeping  Coelenterates  which  have  many 
points  of  structure  in  common  with  the  Ctenophora,  some  with  the 
"."   Such  being  the  case,  naturalists  wait  with  great  impatience 
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KowalewBky's  promised  fnriher  infonnation  as  to  his  extraordinary 
Caiopkmaj  supposed  to  be  intermediate  between  Ctenophora  and 
DendroooBlida.  Tbe  peculiar  azjgos  character  of  the  otolith  in  so 
many  Dendrocoelida  may  perhaps  be  explained  by  the  similar  con- 
dition of  the  sense-organ  in  Cceloplana. 

Whether  the  second  part  of  the  work,  dealing  with  the  Dendro- 
ocelida,  will  be  published  or  not  depends  upon  &e  extent  to  which 
Dr.  A.  Lang*8  forthcoming  work  may  cover  the  same  ground. 

DinopluluB  apatris.* — "K  Eorschelt  gives  a  full  description  of 
this  new  species  of  Turbellarian.  Aft^  a  short  account  of  the 
known  species,  and  the  characters  of  the  new  one,  as  drawn  from 
the  female,  he  describes  its  habits,  as  observed  in  a  marine 
aquarium.  The  body  is  covered  by  an  epidermis,  which  consists  of 
a  layer  of  irregular  polygonal  cells;  there  would  appear  to  be  no 
rods,  but,  more  especially  m  the  young,  we  ma^  see  a  number  of  small 
romided  bodies,  which  have  the  same  refractive  index,  and  possibly 
are  comparable  to  them.  From  these  cells  there  arise  cilia,  some  of 
which  are  shorter  than  the  others ;  the  former  are  arranged  in  eight 
regular  rings,  and  of  the  latter  two  well-marked  pairs  are  to  be  seen 
at  the  anterior  end  of  the  head,  with  others  on  the  tail  and  on  the 
dorsal  surface.  From  their  position  we  may  justly  assume  their 
tactile  function. 

The  expression  body-space  is  expressly  used  for  the  purpose  of 
fnarting  the  difference  between  it  and  the  body-cavity  of  the  *'  Entero- 
ocnlia'';  itisawide  cavity,  such  as  is  seen  in  no  other  Turbellarian,  and 
is  traversed  by  only  a  few  very  fine  connective  bands,  which  arise 
from  the  body-wall  and  are  inserted  into  the  intestine ;  in  the  head 
these  are  more  numerous  and  completely  fill  up  its  anterior  portion ; 
the  same  is  to  be  observed  in  the  tail.  Notwithstanding  its  apparent 
differences  it  has  really  a  very  close  resemblance  to  the  c^om  of  other 
Platyhelminths. 

The  ventral  mouth  forms  a  three-rayed  deft,  placed  near  the 
anterior  end ;  it  is  extraordinarily  extensile,  on  account,  probably,  of 
the  great  size  of  the  protrusible  proboscis;  the  pharynx  forms  a 
wide,  richly  ciliated  cavity,  and  l^s  into  the  strong-walled  crop ; 
on  either  side  lies  a  racemose  '*  salivary  "  gland.  The  stomach  only 
opens  to  admit  the  nutrient  balls,  formed  in  the  crop,  and  is  much 
less  strongly  ciliated  than  the  V^^  in  front  of  it  The  rectum 
and  anus  are  richly  ciliated.  The  proboscis  consists  of  a  solid, 
not  hollow,  mass,  and  lies  beneath  Uie  crop;  it  is  angulated  in 
the  middle,  and  so  appears  to  consist  of  two  halves ;  the  anterior 
portion  is  completely  devoid  of  muscles,  but  in  the  hinder  we  find 
circular  fibres  which  are  distinctly  striated,  and  below  them  a  layer 
of  less  well  developed  longitudinal  fibres.  The  author  agrees  with 
Hallez  in  thinking  that  the  function  of  this  organ  is  to  brush  the 
surface  of  plants  to  detach  debris  and  diatoms,  and  that  it  does  not, 
as  in  some  Turbellaria,  seize  on  living  animals. 

The  eyes  are  well  developed,  and  behind  them,  especially  in 


♦  Zeitochr.  f.  WUa.  Zool.,  xxxvu.  (1882)  pp.  315-63 
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yoiiDg  transparent  forms,  there  is  a  dark  body,  whenoe  two  trunks 
proceed  forwards  to  the  eyes,  and  two,  which  may  be  considered  as  the 
roots  of  the  longitudinal  trunks,  pass  backwards ;  elongated  ciliated 
clefts,  sometimes  observable  behind  the  second  ciliated  ring,  probably 
correspond  to  the  ciliated  pits  which  have  been  noted  in  o^er  species 
of  this  ffenus  by  Schmidt  and  Hallez. 

With  a  high  power  cilia  in  action  may  be  detected  at  yarioua 
points  of  the  body,  and  here  and  there  we  may  see  a  plexus  of  clear, 
extremely  fine  canals,  which,  after  some  continued  pressure  on  the 
cover-glass,  may  be  made  out  over  the  whole  body ;  the  primary 
canals  appear  to  be  represented  by  wider  ducts,  which  were  most 
often  detected  in  the  hinder  parts  of  the  body,  and  near  the  ovary  an 
orifice  was  seen  on  the  ventral  sur&ce. 

After  describing  the  generative  organs,  and  pointing  out  the  lower 
organization  of  the  male,  and  its  shorter  existence,  which  would  seem 
to  be  in  correlation  with  this,  Eorschelt  passes  to  the  developmental 
history ;  in  the  ova  there  were  two  polar  globules ;  cleavage  does  not 
commence  for  some  time  after  deposition,  and  is  unequal ;  Uie  smaller 
sphere  then  divides  equally,  and  then  a  smaller  sphere  is  separated 
off  from  the  larger  one.  The  large  one  then  divides  equally,  and 
one  of  these  bmiks  up  again.  Later  on,  the  large  sphere  again 
divides,  and  the  two  are  ^adually  overgrown  by  the  smaller  cells. 
The  two  endoblastic,  as  well  as  the  ectoblastic  cells  present  pseudo* 
podial  processes,  and  it  is  not  for  some  time  that  cilia  become 
developed.    Later  on,  the  eggs  become  very  opaque. 

As  to  its  systematic  position,  the  author  finds  that  Dtnopkilus  has 
most  resemblance  to  the  Turbellaria,  but  it  is  remarkable  for  the 
indications  of  segmentation,  the  arrangement  of  the  cilia,  the  proo- 
tuchouB  enteron,  the  position  of  the  proboscis  behind  the  mouth,  and 
the  structure  of  the  generative  organs ;  a  new  family  must  at  least, 
be  formed  for  it. 

Life-History  of  the  Liver  Fluke.*— Prof.  A.  P.  Thomas  under- 
took an  investigation  of  this  subject  at  the  request  of  the  late 
Profdssor  Bolleston  on  behalf  of  the  Boyal  Agricultural  Society. 
The  ravages  made  by  the  liver  fluke  have  been  very  great  (as  many 
as  8,000,000  sheep  being  lost  by  it  in  this  country  in  the  year  1879* 
80),  and  the  search  for  the  intermediate  host  had  previously  been 
futile.  Mr.  Thomas  thoroughly  searched  meadows  for  every  species 
of  mollusc  likely  to  be  an  intermediary  host,  dissecting  them  without 
success,  until  at  length  he  succeeded  in  finding  in  the  small  LimncBHs 
iruncaiuluB,  a  cylindrical  BMia,  containing  cercariad.  The  cercaria  is 
of  tadpole  shape,  and  has  the  peculiar  habit  of  encysting  itself 
directly  it  is  brought  into  contact  with  any  solid  object,  the  material 
for  encystation  being  exuded  from  some  lateral  masses  in  the  body  of 
the  larva.  For  some  time  the  inquiry  was  arrested  because  of  the 
author's  inability  to  find  any  more  specimens  of  the  Limnceugy  even 
where  they  had  abounded  in  the  previous  year.  In  July  last,  how- 
ever, after  floods,  he  found  an  ample  supply.  The  snail  in  question 
is  more  truly  amphibious  than  a  water-nudl,  is  very  small — about 
Quart  Joom.  Micr.  SoL,  xxUi.  (1883)  pp.  99-133  (2  pb.). 
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l-ith  in.  long — and  wandering  along  the  damp  roots  of  grass,  its 
presence  may  readily  be  orerlooked. 

The  infection  experiments  proved  that  this  moUoso  Was  the  sole 
intermediary  host  of  the  flake.  The  fluke  is  very  prolific,  bat  so  long 
as  the  ova  remain  in  the  liver  they  undergo  no  further  change.  In 
artificially  hatching  them,  the  embryo  is  seen  to  leave  the  egg  by  the 
sodden  giving  way  of  the  operculum ;  and  once  in  water  the  cilia  with 
which  Sie  Iwdy  of  the  embryo  is  covered  come  into  action.  The 
free-swimming  embryo  has  a  spindle  shape  and  is  provided  with  a 
double  eye  spot  Ttwo  masses  of  pigment),  and  is  very  sensitive  to 
light  If  the  embryo  comes  in  contact  with  a  LimncBua  truncatulus 
it  b^^inB  to  bore  into  its  shell,  the  head  papilla  becomes  elongated 
and  sharp,  and  by  a  sudden  movement  the  boring  is  effected,  and  the 
body  of  ihe  embryo  passes  iato  the  snaiL  As  soon  as  it  gets  into  the 
nudl  the  body  contracts,  its  outer  layer  is  cast  off,  and  it  degenerates 
into  a  sporocyst.  By  proliferation  of  cells  lining  the  body-cavity 
and  of  cells  in  the  body-walls,  masses  of  germinal  cells  are  formed 
from  which  the  cercaria  is  developed.  The  sporocyst  usually 
developes  in  the  pulmonary  cavities  of  the  snail  and  the  parasite  gets 
into  the  liver,  feeding  on  the  liver  cells.  The  cercaria  is  formed  by 
the  rounded  germ-masses  becoming  elongated,  one  end  being  pinched 
off  to  form  a  taiL  When  the  cercaria  has  escaped  and  become 
encysted,  it  remains  quiescent  until  swallowed  by  the  sheep ;  when, 
the  cyst  being  dissolved,  the  embryo  fluke  finds  its  way  into  the  liver 
dnets  of  the  sheep.  The  real  preventive  of  the  disease  is  salt,  a  small 
quantity  of  which  will  not  only  kill  the  larva  of  the  flake,  bat  the 
LiwnuBut  also.  The  salt  should  be  scattered  over  all  land  where  the 
snail  is  believed  to  be  present 

Ankylostoma  and  Dochmius.* — ^P.  M^gnin,  in  examining  a  number 
ci  dogs  attacked  by  the  anemia  which  decimates  large  numbers 
annually  in  France,  found  that  three  apparently  different  species  were 
always  present  One  in  which  the  buccal  armature  has  straight 
teeth  answering  to  Dochmu$  irigcnoeephalus  of  Dujardin ;  another  with 
hooked  teeth  like  Anhylosiama  duoderude  of  Dubini,  which  has  pre- 
viooaly  only  been  found  in  man ;  and  a  third  with  hooked  teeth,  within 
the  inner  pair  of  which  is  a  small  tubercle  like  Dochmiua  haUami  of 
Graasi  =  V.  tubcpformtB  of  Dujardin. 

As  these  three  forms  are  constantly  found  living  side  by  side  in 
the  same  host  and  contributing  to  the  same  disease,  the  author  con- 
aiders  that  they  represent  one  species  in  which  the  form  of  the  teeth 
probably  varies  more  or  less  with  age. 

Hew  FlosculariflB. — Dr.  C.  T.  Hudson  announces  the  discovery  by 
Mr.  J.  Hood  of  Dundee,  of  a  very  large  and  strange  Floscule,  new  to 
science,  which  he  names  F.  Booaii  after  its  discoverer. 

It  is  no  less  than  1-lOth  of  an  inch  in  length,  and  is  therefore  by 
hi  the  greatest  of  all  the  Botifera,  exceeding  F.  tri/oUum  as  much  as 
that  does  F.  campantUaia.  It  has  only  three  lobes,  very  short,  sette, 
a  very  peculiar  outline  to  its  trochal  disk,  and,  strange  to  say,  two 

•  BuU.  8oc.  Zool.  Prance,  vii.  (1882)  pp.  282-9,  , 
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large  oonical  hollow  processes  protmding  one  on  each  side  of  the 
anterior  portion  of  the  dors^  snrfEuse — perched  right  on  the 
prominent  dorsal  lobe. 

Dr.  Hudson  will  figure  and  describe  this  new  rotifer  in  the  April 
number  of  this  Journal,  together  with  another  new  species,  also  dis- 
covered by  Mr.  Hood,  F.  umgicaudaia ;  the  latter  has  its  footstalk 
ending  in  a  very  long  non-retraotile  pedicle,  and  forms  also  a 
peculiar  tube. 

Echinodennata. 

'Challennr*  Holothuroidea.*— The  first  part  of  H.  Th^'s 
Beport  on '&e  *  Challenger'  Holothuroidea  is  devoted  to  the  new 
order  Elasipoda,  which  name  has  with  advantage  been  sub- 
stituted for  that  of  Elasmopoda,  used  in  the  Preliminary  Reportj 
Seven  years  have  scarcely  elapsed  since  the  discovery  in  the  Kara 
Sea  of  the  form  for  which  this  family  was  established,  and  now 
over  fifty  species  are  known.  These  species  of  Elasipods  are  true 
deep-water  forms,  and  they  may  with  all  the  more  reason  be  said  to 
characterize  the  abyssal  fauna,  as  no  single  representative,  as  &r  as 
is  at  present  known,  has  been  found  to  exist  at  a  depth  less  than  58 
fathoms.  Only  one  form,  Elpidia  gladalis,  has  been  dredged  at  such  an 
inconsiderable  depth,  and  even  this  was  dredged  in  the  Arctic  Ocean, 
where  true  abyssal  forms  are  to  be  met  with  at  comparatively  shallow 
depths.  This  species,  too,  can  exist  at  immense  depths,  one  from 
Station  160  having  been  dredged  at  a  depth  of  2600  fathoms ;  the 
greatest  depth  at  which  any  Holothuroid  has  hitherto  been  dredged 
being  2900  fathoms. 

Among  the  more  remarkable  and  distinguishing  characteristics  of 
this  order,  Herr  Th^l  mentions  the  agreement  in  several  important 
details — ^both  in  their  internal  anatomy  and  outer  form — of  the  adult 
and  larval  states ;  an  agreement  more  close  than  occurs  in  any  pre- 
viously known  Holothuroid.  He  does  not  agree  with  Danielssen  and 
Eoren  in  placing  the  Elasipods  low  in  the  series  of  the  Holothuroids ; 
nay,  in  some  req)ects  he  regards  them  as  having  attained  to  a  higher 
development  thim  all  the  other  Echinoderms,  because,  among  other 
facts,  their  bodies  are  distinctly  bi-laterally  symmetrical,  with  the 
dorsal  and  ventral  sur£aoes  distinct,  and  often  with  a  cephalic  region 
well  marked.  Only  the  ventral  ambulacra  are  subservient  to  loco- 
motion ;  these  latter  show  a  tendency  to  appear  definite  both  as  to 
place  and  number.  The  dorsal  appendages  are  so  modified  as  to 
perform  functions  different  from  the  ventral  ones.  The  report  gives 
full  details  of  all  the  new  species. 

Coelenterata. 

ITematophores  of  the  Hydroida.):— 0.  de  Mereschkowsky  has 
investigatea  the  structure  of  the  nematophores  with  regard  to  the 

•  Beports  on  the  Scientific  Resulte  of  the  Voyage  of  H.M.8.  *  Ghallenger  • 
during  the  years  1873-6,  vol.  iv.  (1882)  176  pp.  and  46  pU.  Ct  Nature,  xxvii. 
(1882)  pp.  74-5. 

t  See  this  Journal,  iii.  (1880)  p.  268. 

X  Bull.  Soc.  Zool.  France,  vu.  (1882)  pp.  280-1. 
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genenl  yiew  that  they  oonfiist  not  of  oellnlar  tisane,  bnt  of  a  struo- 
tueleBB  protoplasmio  mass.  He  finds  that  these  organs  not  only  con- 
sist  of  c^Ib,  bat  that  an  ectodenn  and  endoderm  and  even  a  viembrcma 
propria  are  also  present.  The  endoderm  forms  a  solid  axis,  which 
at  the  base  of  the  organ  unites  with  the  endodeim  of  the  stem.  The 
ectoderm,  which  covers  it,  is  alone  the  seat  of  the  amoeboid  move- 
ments, which  take  place  chiefly  at  the  superior  extremity,  where  the 
endodermio  axis  is  wanting.  The  cause  of  the  movements  is  explained 
by  the  structure  of  the  ectoderm.  Its  cells  are  immersed  in  a  con- 
tractile protoplasmic  mass,  to  whose  contractility  the  movements  are 
due. 

Though  these  organs  have  no  cavity  they  may  be  considered  as 
degenerated  polyps:  (1)  because  their  tissues  are  the  same;  (2) 
beoiuse  each  has  a  calyx ;  and  (3)  because  the  polyps  can  in  certain 
circumstances  transform  themselves  into  a  nematophore. 

The  author's  observations  were  made  on  one  species  of  Flumtdarta^ 
two  of  Animwdanc^  and  two  of  AgUwphenia.  In  the  case  of  one 
of  the  latter  he  found  that  the  tissues  constantly  contained  parasitic 
a]g»  ;  tiiie  endoderm  "  yellow  cells,"  and  the  ectodenn  a  green  alga 
bdonging  to  the  Phycochromaceed. 

Oreen-HseUs  of  Hydra.* — ^In  a  contribution  to  the  interesting  ques- 
tion of  symbiosis,  O.  Hamann  pointo  out  that  while  Brandt  l^lieves 
that  chlorophyll  in  animals  is  always  associated  with  the  presence  of 
algsa,  Geddes  finds  that  supposed  chlorophyll-containing  animals  may 
have  (1)  no  chlorophyll,  but  green  pigmento — e.  g.  BoneUia ;  (2) 
forms  with  intrinsic  chlorophyll — e.  g.  Convotuta,  Hydra,  SpongiUa  ; 
and  (3)  ^  those  vegetating  by  proxy  "  in  which  algee  live.  The  ques- 
tion that  has  to  be  answered  is — ^How  do  the  green-bodies  enter  the  egg 
of  HydrOy  which  for  a  certain  time  is  free  from  them,  and  which  itse^ 
arises  from  the  ectoderm,  in  which  green-cells  are  never  found  ?  The 
author  put  some  BydrcB  into  a  test-tube,  and  filled  a  quarter  with 
water ;  when  the  animals  were  fully  extended  he  added  two  drops  of 
1  per  cent,  solution  of  acetic  acid  ;  to  this  drops  of  5  per  cent,  solu- 
tion of  chromic  acid  were  added,  until  the  water  had  a  distinct  yellow 
colour.  The  test-tube  was  then  fiUed  up  with  70  per  cent,  alcohol ; 
the  solution  drawn  off,  and  alcohol  gradually  added  xmtil  it  was  finally 
absolute.  The  animals  were  coloured  by  borax-carmine,  then  brought 
for  a  few  minutes  into  absolute  alcohol,  deared  up  with  chloroform,  and 
imbedded  in  paraffin.  In  sections  the  protoplasm  of  the  cells  is  found 
to  have  a  rosy  colour,  while  the  green-cells  retain  their  original  tint 
If  we  direct  our  attention  to  the  ovary,  we  see  that,  so  soon  as  it 
b^ins  to  be  formed,  there  commences  an  increase  of  the  green-bodies 
at  the  corresponding  point  in  the  endoderm ;  and  this  is  evident  even 
to  the  naked  eye,  and  from  the  exterior  by  the  darker  coloration  of 
the  animal  at  this  point.  At  the  time  when,  to  use  the  words  of 
Eleinenberg,  the  ovum  has  the  form  of  a  "  butterfly  with  outspread 
wings,"  the  green-cells  are  to  be  observed  in  it ;  they  wander  into  the 
egg,  from  the  endoderm,  at  the  breaking-down  of  the  supporting 

*  Zoitachr.  t  Wisa.  Zool.,  xxxvii.  (1882)  pp.  457-C4  (I  pi.)- 

Digitized  by  CjOOQIC 


72         sumiABT  or  oubbint  lamAiuiifiw  BiLATDra  to 

hmdla;  tiie  inigi»ti<m  oontiiiiidfi,  and  their  number  inoreaaeB.  The 
migration  would  aeem  to  be  paaaiye,  and  dependent  on  the  stream  of 
nutrition  whioh  enters  from  the  endoderm.  Onltivation-experiments 
led  to  the  oonolnsion  that  we  haye  to  do  here,  as  also  in  Spcmgitta  and 
PofoiiMBMiiiii,  with  the  lowest  nnioellnlar  algad,  which  multiply  by 
tetrad-fOTmation ;  staroh-grannles  as  well  as  chlorophyll  (and  a 
nodens)  may  be  made  ont  in  their  interior.  Basing  himself  on  these 
observations,  the  author  feels  justified  in  expressing  a  belief  that 
whenever  chlorophyll  is  found  in  the  animal  kingdom  we  have  to 
do  with  green  al^  which  live  in  the  animals.  . 

Pro£  E.  Bay  Lankester  *  lodges  a  protest  against  the  reception  of 
Hr.  Hamann's  conclusions  as  reasonable,  and  repeats  the  views  he  has 
previously  expressed  t  that  there  is  no  more  and  no  less  evidence  for 
considering  tne  green  corpuscles  of  Hffdra  viridis  as  parasitic  alge 
than  there  is  for  taking  a  similar  view  with  regard  to  the  green 
corpuscles  in  the  leaf  of  an  ordinary  green  plant. 

Development  of  the  Ovum  of  Podocoryne  camea.^ — In  tiiis 
species,  A.  de  Yarenne  has  already  shown  that  the  ova  do  not  originate 
in  the  interior  of  the  Medusa,  but  in  an  endodermic  cell  of  the 
ooBuosarc  of  the  hydra^polyp  itself.  This  cell  differentiates  and  then 
passes  into  a  diverticulum,  which,  developing,  becomes  a  Medusa. 
This  Medusa  detaches  itself  from  the  polyp,  and  swims  free,  carrying 
the  ova,  which  occupy  the  walls  of  the  manubrium  and  there  arrive  at 
maturi^.  He  now  describes  the  development  of  these  ova,  few  obser- 
vations only  having  hitherto  been  made  on  the  species  with  free 
Medusas,  and  as  the  result  concludes  that,  in  Hydroida  which  have  a 
free  Medusa,  the  ovum  presents  the  same  development  as  in  the 
species  whidi  have  sporosacs  that  remain  always  attached  to  the 
colony. 

'  Challenger  *  Deep-Sea  ][edus8D.§ — ^The  deep-sea  Medusaa,  which 
are  describedby  Prof.  E.  Haeckel,  form  one  of  me  smaUest  and  least 
important  groups  of  the  rich  and  remarkable  deepHBiea  fauna  discovered 
during  the  voyage  of  the  '  Challenger.'  The  number  of  species 
described  does  not  exceed  eighte^  of  which  half  are  Craspedotaa  and 
half  Acraspedad.  They  were  briery  diagnosed  in  the  <  System  der 
Medusen '  in  1879,  |l  but  they  are  here  described  at  great  length  and 
with  a  most  splendia  series  of  illustrations.  The  descriptive  portion 
of  the  memoir  is  prefiEU)ed  by  a  very  elaborate  sketdi  of  tiie  com- 
parative morphology  of  the  Medusso,  which  is  illustrated  by  many 
woodcuts. 

It  would  seem  by  no  means  certain  that  all  the  eighteen  species 
are  constant  inhabitants  of  the  deep  sea.  The  method  of  capture  by 
the  tow-net,  by  which  such  delicate  and  fragile  organisms  are  brought 

•  Nature,  xxvii.  (1882)  pp.  87-a 
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from  great  depths,  is  still  imperfect,  and  it  seems  probable  that  the 
greater  nmnb^  brought  up  apparently  from  the  greater  depths  really 
swim  in  shallow  water,  and  are  only  taken  in  during  the  "  hanling-in  " 
of  the  net.  But  Prof.  Haeckel  considers  that  those  MednsaB  which 
have  either  adapted  themselves  by  special  modification  of  organization 
to  a  deep-sea  habit  of  life,  or  which  give  evidence  by  their  primitive 
•tactore  of  a  remote  phylogenetic  origin,  may  with  great  probability 
be  regarded  as  permanent  and  characteristic  inhabitants  of  the  depths 
€i  the  sea;  and  as  snch  he  regards  foorteen  out  of  the  eighteen 
described.  With  regard  to  the  ifinstrations,  the  author  states: — '*It 
is  ci  course  impossible,  from  the  imperfect  state  of  preservati(m  of  the 
^yirit  specim^is,  to  expect  that  they  should  be  absolutely  true  to 
nature.  I  rather  considered  it  my  duty  here,  as  in  those  figures  in 
my  '  System  der  Medusen,'  which  were  drawn  from  spirit  specimens, 
to  take  advantage  of  my  Imowledge  of  the  forms  of  the  living  Medussa 
to  reoanstmct  the  most  probable  approximate  image  of  &e  living 
forms." 

*  Challenger  *  Coralt.* — ^Mr.  H.  N.  Hoseley  describes  the 
Hydroid,  Alcyonarian,  and  Madreporian  Corals  obtained  by  the 
'Challenger.'  The  chief  results  embodied  in  the  first  and  second 
parts  have  already  been  published  in  the  author's  communications  on 
Uie  HydroooralliniB  and  HelioporidsB,  though  they  have  been  recast, 
and  contain  both  additions  and  alterations ;  but  the  third  part  comes 
as  a  fresh  work,  the  preliminary  catalogue  of  the  deep-sea  Madrepores 
having  been  necessarily  very  imperfect  We  have  now  extended  de- 
scriptions and  figures  of  the  entire  series  of  species  dredged  during 
the  voyage  with  thirty-three  species  described  for  the  first  tiI^e. 

These  deep-sea  Madrepores  would  appear  to  be  very  widely  dis- 
tributed, some,  as  for  example  Baihyadia  tymmetrica,  having  a  world- 
wide range.  At  present  ttie  only  genera  which  seem  restricted  in 
range  are  SievhanophyUia  and  Stephanoirockus,  which  have  as  yet  only 
been  obtained  from  the  seas  of  the  Malay  Archipelago,  and  in  com- 
paratively shallow  water,  and  the  genus  LepUmenua^  which  has  been 
dredged  tiiroughout  all  the  great  oceans,  but  only  south  of  the  equator. 
The  wide  ranoe  of  species  in  depth  has  now  become  a  well-known  fact, 
though  none  the  less  interesting  for  that,  the  world-distributed  species 
above-mentioned  ranging  in  depth  from  70  to  2900  fathoms.  The 
occurrence  of  the  genera  as  fossils  in  Secondary  and  Tertiary  deposits 
ii  also  not  without  interest;  but  the  deep-sea  forms  are  not  to  be 
regarded  as  of  greater  geological  antiquity  than  those  found  in 
slttUow  water. 

Morphology  of  the  Coral-8keleton.t— O.  v.  Koch,  after  a  brief 
reriew  dT  the  opinions  of  previous  writers,  reminds  us  that  the  separate 
pdyp  is  always  a  more  or  less  cylindri<»J  tube,  with  a  mouth  at  one 
end ;  thence  an  internal  tube  passes  into  the  cavity.     Around  the 

*  Beporta  on  the  Scientifio  Betults  of  the  Voyage  of  H.M.S.  '  Challenger' 
during  the  yean  1873-6,  vol.  11.  (1881)  248  pp.  and  82  pis.  Of.  Nature,  xxtIL 
(1882)  pp.  73-4. 
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mouth  are  the  tentacles.  The  body-wall  consists  of  ectoderm,  meso- 
derm, and  endoderm.  The  first  and  last  are  composed  of  epithelial 
cells,  not  separated  by  any  intermediate  substance.  The  mesoderm, 
on  the  contrary,  always  consists  of  a  continuous  plate  of  hyaline  sub- 
stance, in  which  cells  and  groups  of  cells  are  very  irregularly  deposited. 
From  it  there  proceed  to  the  digestive  tube  a  number  of  radially 
arranged,  lamelliform  processes,  which  are  invested  on  either  side  by 
endoderm,  and  with  a  varying  amount  of  muscular  fibres.  The 
number  of  these  partitions  is  often  constant  for  a  whole  group  of 
corals. 

The  skeleton,  under  which  term  all  the  hard  parts  may  bo 
included,  consists  either  of  numerous  small  particles,  separated  by 
soft  substances,  or  of  larger,  connected  pieces,  which  may  belong  to  a 
single  animal,  or  to  a  whole  colony.  The  relative  proportion  of 
organic  to  inorganic  substances  varies  greatly,  and  we  have  all  stages 
between  skeletons  in  which  there  is  but  a  minimum  of  inorganic  sub- 
stances (homy  skeletons),  and  those  in  which  the  inorganic  materials 
are  superabundant  (calcareous  skeletons).  The  simplest  forms  of  the 
latter  are  the  isolated  and  often  microscopic  spicules,  which  are  found 
in  most  Alcyonaria  and  in  Polythoa.  They  are  always  found  in  the 
mesoderm,  rarely  project  into  the  ectoderm,  and  never  into  the  endo- 
derm. Occasionally  simple,  they  are  often  very  complicated  in  struc- 
ture. Microscopic  examination,  after  decalcification,  shows  that  they 
are  formed  of  concentric  layers  of  more  or  less  homy  intermediate 
substance,  and  of  calcareous  crystals ;  the  layers  of  the  former  are  very 
thin,  and  can  only  be  found  in  their  natural  positions  with  the  greatest 
care.  In  Qorgonia  or  Clavularia  (the  only  two  forms  which  have  as 
yet  been  examined  with  regard  to  this  point),  it  has  been  found  that 
the  spicules  always  arise  in  cells,  which  are  always  primitively  ecto- 
dermal, and  afterwards  pass  more  or  less  deeply  into  the  mesoderm. 
The  spicules  are  at  first  smooth,  often  triangular,  needles,  which  are  at 
first  perhaps  hollow,  and  only  take  on  their  definite  form  by  th^ 
gradual  deposition  of  new  layers.  The  nucleus  of  the  mother-cell 
is  long  persistent,  but  the  protoplasm  becomes  a  very  thin  layer. 

The  larger  calcareous  masses,  which  are  found  in  the  axes  of  the 
colonies  of  such  forms  as  CoraUium  or  Meliihoea^  arise  from  separate 
spicules,  which  become  connected  together  by  the  deposition  of  fresh 
calcareous  substance;  and  that,  without  tiie  spicules  themselves 
becoming  altered  in  character.  With  this  may  be  associated  the 
arrangements  seen  in  Tti&tporo,  where  the  separate  spicules  may  be 
seen  gradually  passing  into  a  connected  lamella. 

We  come  next  to  the  Madreporaria,  and  here,  if  we  take  a  separate 
polyp,  we  may  distinguish  a  sderobase  from  the  septa,  which  are  con- 
nected with  it,  and  may  be  regarded  as  direct  continuations  of  it ; 
thirdly,  there  is  a  theca,  which  holds  the  same  relation  to  the 
sclerobase  and  the  body-wall,  as  do  the  septa,  with  the  peripheral 
ends  of  which  last  it  is  fused ;  lastly,  there  is  the  exotheca,  which  is 
very  frequently  wanting,  and  which  is  nothing  more  than  a  continua- 
tion of  the  sclerobase.  This  skeleton  consists  of  crystalline  spheroids, 
which  are  either  directly  connected  with  one  another  by  moans  of  their 
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periphend  ends,  or  by  small  isolated  crystals.  According  as  the 
skeletal  pieces  are  formed  by  solid  masses,  or  by  nmnerons  lamellaB, 
with  intermediate  spaces,  we  have  the  Madreporaria  aporosa,  or 
porifen.  The  deyelopment  of  the  skeleton  has  only  be^  worked 
oat  in  Astrcides  calyendarts,  and  there  the  ectoderm  of  the  pedal  disk 
gires  rise  to  a  thin  calcareons  plate — the  sclerobase  of  the  future 
polypary.  The  crystalline  corpuscles,  which  make  it  up,  appear  to  be 
secr^ked  by  the  ectodermal  cells,  and  they  soon  fuse  with  one  another 
and  take  on  a  polyhedral  form. 

The  porcellanons  membranes,  which  are  found  in  such  forms  as 
CaUiaeiiSj  probably  belong  to  the  skeletal  series,  and  may  be  r^arded 
as  the  analogue  of  the  first  rudiment  of  the  skeleton.  The  homy 
skeletons  are  either  connected  secretions  of  an  epithelium,  or  invest- 
m^its,  varying  in  thickness,  of  the  calcareous  corpuscles.  The  former, 
when  simplest,  are  thin  lamelhe  which  present  a  striated  structure, 
and  are  developed  from  the  ectoderm  of  the  foot-disk  (some  Actinite). 
In  the  ComnlaridfB  they  are  better  developed,  and  form  a  more  or  less 
firm  test,  into  which  the  whole  polyp  can  be  retracted.  They  are 
made  op  of  thin  lamellsB,  which  are  not  separated  by  any  interspaces, 
and  are  only  with  difficulty  separated  from  one  another.  In  the 
Antipathids  and  Gorgonidce — e.  g.  Oerardia — the  ectoderm  secretes  a 
homy  lamella,  which  differs  a  good  deal  in  the  different  families  and 
genera,  as  to  the  extent  to  which  inorganic  substances  enter  into  its 
composition.  The  study  of  Chrgania  shows  that  the  simple  polyps 
first  secrete  at  their  distal  end  a  thin  homy  lamella.  The  growth  of 
the  axial  skeleton  is  pari  pasau  with  the  formation  of  polyps,  till  at 
last  we  have  a  colony  of  a  number  of  separate  animals,  which  appear 
to  invest  the  axial  skeleton,  although  tiiis  last  is  a  product  of  the 
primitive  ectoderm.  The  axis  of  the  PennatulidsB  presents  a  consider- 
able resemblance  to  that  of  the  Gbrgonidte,  and  in  them,  too,  there  is 
an  axial  epithelium. 

The  homy  sheaths  of  the  spicules  must  be  regarded  as  products  of 
the  cells,  and  not  as  hardenings  of  the  intermediate  substance ;  this  is 
demonstrated  by  their  relations,  both  in  early  and  late  life,  to  the 
protoplasm  of  Uie  cells.  These  sheaths  often  secondarily  fuse  with 
one  another  and  then  form  pretty  strong  skeletal  parts,  as  in  the  axes 
of  SeUrogorgia^  &c 

Protozoa. 

Bnctooiliata,  a  If  ew  Oronp  of  InAisoria,  intermediate  between 
flie  Ciliata  and  the  Aoinetina.* — Well-marked  characters  separate 
the  ciliated  Infusoria  from  the  Acinetina ;  and  up  to  recently  no 
intermediate  form  has  been  indicated  as  forming  the  passage  between 
the  two  groups.  In  the  Bay  of  Naples,  however,  Dr.  C.  de  Meresch- 
kowsky  met  with  an  intermediate  form,  presenting  at  the  same  timo 
the  cilia  of  the  ciliated  Infusoria  and  the  suckers  of  the  Acinetina. 

At  first  glance  it  might  be  taken  for  a  Halterine,  to  which  it 
presents  some  resemblances.  In  size  it  does  not  exceed  a  small 
HaUeria;  its  body,  which  is  rounded  and  somewhat  pyriform,  ter- 

♦  Comptes  RenduB,  xcv.  (1882)  pp.  1232-5. 

Digitized  by  CjOOQIC 


76  BUHMABY  OF  OUBBENT  3BSBAB0HE8  BBLATINa  TO 

miiiates  anteriorly  in  a  slightly  developed  conical  neck,  at  the  ex- 
tremity of  which  there  is  an  aperture.  The  body  is  clothed  with  a  thick 
cuticular  membrane,  and  this  presents  spirally  arranged  longitudinal 
folds.  The  neck,  covered  with  a  thin  cuticle,  is  alone  contractile  ;  at 
the  will  of  the  aidmal  it  can  invaginate  itself  in  the  interior.  At  the 
base  of  the  neck  there  is  a  collar  of  long  cilia,  by  means  of  which  the 
animal  can  execute  two  kinds  of  movements ;  one  slow,  as  if  the 
animal  were  creeping  over  various  objects ;  the  others  are  sudden 
rapid  leaps.  The  cilia  are  about  as  long  as  the  body,  stout,  rigid, 
and  arranged  in  three  circles  placed  one  above  the  other ;  each  circle 
contains  seven  or  eight  cilia,  so  that  the  entire  collar  consists  of  from 
twenty-one  to  twenty-four.  A  nucleus  and  a  contractile  vacuole  are 
present. 

The  most  interesting  point  in  the  organization  of  this  animal  is 
the  constant  presence  of  four  suckers,  arranged  symmetrically  upon 
the  margin  of  the  orifice  of  the  neck.  They  are  very  short,  not  so 
long  as  the  neck ;  and  in  structure  are  the  same  as  the  suckers  of  the 
Acinetina.  When  the  neck  becomes  invaginated,  the  suckers  are  like- 
wise carried  into  the  interior,  and  cannot  then  be  observed.  It  is  this 
position  that  the  animal  usually  presents,  and  it  is  then  easily  mis- 
taken for  a  ciliated  Infosorian.  Sometimes  the  animal  fixes  itself,  by 
means  of  its  suckers,  to  various  objects  ;  or  it  may  creep  slowly  by  the 
aid  of  its  cilia,  with  the  mouth  open  and  the  suckers  directed  forward. 

This  Infusorian  was  first  found  by  Cohn,  who  gave  a  very  super- 
ficial description  of  it  under  the  name  of  AcareUa  nro.  The  essential 
character  of  the  presence  of  the  four  suckers,  as  well  as  several  other 
characters,  escaped  him;  and  this  led  him  to  place  it  among  the 
Ciliata.  As,  however,  by  some  of  its  characters  it  is  a  ciliated  Infu- 
sorian, and  by  others  an  Acinetine,  it  is  necessary  to  form  for  it,  at 
least,  a  distinct  family,  which  the  author  proposes  to  name  Suctociliata. 
This  family  may  be  arbitrarily  arranged  in  either  of  the  orders  as  an 
intermediate  form ;  or,  if  it  be  preferred,  as  a  new  order  Suctociliata. 

It  remains  to  be  learned  whether  the  Suctociliata  are  not  ancient 
primitive  forms  which  may  have  given  origin,  on  the  one  hand,  to  the 
Ciliata,  by  the  disappearance  of  the  suckers,  and,  on  the  other,  to 
the  Acinetina,  by  the  suppression  of  the  vibratile  cilia ;  or  should  we 
not  rather  regard  AcareUa  airo  as  a  Ciliate  which  has  acquired  suckers 
without  having  any  genealogical  relations  with  the  Acinetina  ?  or, 
lastly,  as  an  Acinetine  which  may  have  retained  its  embryonic  cilia 
until  its  adult  age  ?  We  cannot  choose  any  one  of  these  three 
suppositions  as  being  the  most  probable,  all  three  of  them  having 
considerations  in  their  favour.  The  developmental  history  of  the 
Infusorian,  which  is  very  difficult  to  study  on  account  of  its  rapid 
movements,  can  alone  decide  the  matter  with  certainty.  The  last  of 
the  suppositions,  however,  seems  the  least  probable. 

M.  E.    Maupas    adversely   criticizes*  Mereschkowsky's  views, 

pointing  out  that  Stein's  Aciinoholus  varians  is  a  better  intermediate 

form,  and  that  the  author  is  in  error  in  saying  that  the  Acinetidas 

have  vibratile  cilia  only  in  their  embryonic  state^  as  some  Podophrym 

♦  Oomptes  RenduB,  xcv.  (1882)  pp.  1381-4. 
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and  an  tlie  S^s^herophryce  are  able  to  resume  their  cilia  and  become 
free.  The  form  described  is  moreover  very  common,  and  has  been 
prerioosly  published  by  ClaparMe  and  Lachmann,  Fresenius,  and 
Qnenner^ed,  as  well  as  by  Gohn.  •  He  also  considers  that  the  assimi- 
lation of  the  ^'  suckers'*  to  those  of  the  Acinetidte  is  a  purely  gratuitous 
assumption  not  resting  on  any  positive  observation,  the  so-called 
suckers  never  having  been  observed  to  act  as  such  but  solely  as 
fixing  organs.  Further  the  vibratile  appendages  of  the  Acinetidad  are 
always  simple  vibratile  cilia,  whilst  in  Acardla  they  are  compound 
cit  true  cirri,  and  represent  therefore  the  higher  state  of  development 
IL  Ttfanpas  adheres  to  his  view  *  that  the  ancestral  affinities  of  the 
Aeinetidp  are  with  the  Heliozoa  rather  than  with  the  Ciliata. 

Dr.  Mereschkowsky  replies  I  to  this  criticism,  maintaining  the 
eoneciness  of  his  original  paper  on  all  points. 

Hew  Inftisorian  belonging  to  the  Genus  Pyxioola.t — ^Professor 
J.  Leidy  desoribes  an  inrasorian,  a  species  of  JPyxicokt^  which  ap- 
peared to  be  different  from  those  previously  described.  It  is  of  fre- 
quoit  occurrence,  attached  to  the  tubes  of  PiumcUella,  UmaieUa^  and 
Cordyhvphora^  on  stones.  In  shape  it  resembles  Pyocicola  pusiUa  and 
P.  affimUy  frresh-water  forms  of  England,  but  is  annulate  as  in  P. 
9oeiaU»^  a  salt-water  form.    It  presents  the  following  characters : — 

Pyxieola  annukUa,  Lorica  urceolate,  slightly  curved,  inflated 
towards  the  middle,  tapering  below,  cylindrical  and  feebly  contracted 
at  the  neck,  and  with  tiie  apertare  oblique  and  circular,  variably  annu- 
late, mostly  at  the  neck,  often  at  the  middle ;  colour  chestnut-brown, 
but  colourless  when  young ;  pedicle  short,  always  colourless.  The  con- 
tained animalcule  is  of  the  usual  shape,  with  an  attached  operculum, 
which  is  of  the  same  colour  as  the  lorica,  and  is  protruded  beyond  this 
when  the  animal  is  frilly  extended.  Length  of  lorica,  0*52  to  0*  792mm.; 
fareadtii,  0-02  to  0*0264  mm. ;  length  of  pedicle,  -004  to  *008  mm. 

Systematio  Position  of  Amphidinium.§— B.  S.  Bergh  supple- 
ments his  previous  observations  on  the  Cilio-flagellata  by  a  note,  in 
which  be  places  Anmhidimum  with  the  Oymnodinidce,  and  not  with 
the  DinophyidsB,  as  he  originally  proposed. 

Evolution  of  the  Peridinina.n~M.  Pouchet  brings  forward  some 
observations  which,  he  thinks,  reveal  a  new  order  of  phenomena  in 
the  genesis  of  the  Peridinians.  The  different  varieties  of  CercUium 
fwrca  and  0.  iripw  always  occurred,  as  usual,  isolated,  of  equal  size, 
and  with  no  traces  of  any  genesic  operations,  until,  on  October  9th,  a 
angle  cast  of  the  net  furnished  no  fewer  than  three  forms  of  Ceraixa^ 
namely,  C  tr\po%  and  its  var.  megacero$^  and  C.  furca,  arranged  in 
chains  of  two,  three,  and  up  to  eight  incUviduals  joined  end  to  end. 
The  boat  was  four  or  five  miles  off  the  shore ;  and  the  depth  was 
80-100  metres.  These  curious  chains  are  probably  formed  at  the 
bottom.    The  mode  of  union  of  the  individuus  is  as  follows : — The 

•  Cf.  this  Journal,  ii.  (1B82)  p.  639. 

t  Comptes  BenduB,  xcyL  (1883)  pp.  276-9. 

X  Proo.  Acad.  Nat  8ci  Pbilad.,  1882,  pp.  252-3  (2  figt.  of  a  plate  to  foUow). 

{  ZooL  Anzeig.,  y.  (1882)  pp.  693-5. 

I  Comptes  Bendus,  xer.  (1882)  pp.  79i-€. 
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• 
aboral  or  posterior  horn  (anterior  of  Stein)  is  inserted  by  a  truncated 
extremity  at  the  left-hand  margin  of  the  ventral  depression  of  the 
succeeding  individual,  just  at  the  point  of  termination  of  the  transverse 
furrow.  The  individuals  in  chains  were  motionless,  with  neither 
flagellum  nor  cilia. 

This  arrangement,  and  especially  the  apparent  anterior  evolution, 
would  seem  to  approximate  the  Ceratina  to  the  Diatoms  and  Desmids, 
while  other  peculiarities  appear  to  indicate  a  relationship  between 
these  creatures  and  the  Noctilucm  closer  than  that  accepted  by  Stein, 
who  places  his  groups  Scytomonadina  between  the  latter  and  the 
Peridinina.  Some  liurge  Ceratia  allied  to  0.  divergeruj  and  about 
0  *  160  mm.  in  length,  show  remarkable  characters.  The  protoplasm, pro- 
tected by  the  carapace,  is  slightly  rose-coloured,  with  a  large  spherical 
nucleus  and  some  drops  of  oily  appearance  and  of  a  bright  chamois- 
colour  ;  the  creature  is  asymmetrical,  and  as  if  twisted  upon  its  axis ; 
the  extremity  (truncated  as  usual)  of  the  aboral  horn  appears  excavated 
into  a  groove  ;  and  on  the  right-hand  side  of  the  ventral  depression 
there  is  a  strong  projection  in  the  form  of  a  lamp  (ClaparMe  and 
Lachmann,  Stein).  All  these  characters  occur  in  a  striking  manner 
in  the  NoctUucce,  especially  at  the  moment  of  an  ascent  of  these 
creatures  to  the  surface  of  ihe  sea : — flagellum  (Huxley,  Bobin,  Stein) ; 
envelope  hyaline,  resistant,  sometimes  distinctly  reticulated;  rosy 
coloration  of  the  protoplasm,  with  a  nucleus  and  oily  drops  of  the 
same  dimensions  and  the  same  colour ;  well-marked  asymmetry  in  the 
basal  piece  of  the  tentacle  and  lip  projecting  on  the  right  side  (Huxley, 
Bobin). 

The  analogy  becomes  still  more  manifest  if,  instead  of  spherical 
floating  NociiluccB,  we  take  the  forms  which  have  already  puzzled 
Busch,  and  which  are  not  found  at  the  surface,  but  at  the  bottom  of 
the  vessels  in  which  the  products  of  fishing  have  been  collected.  In 
these  the  internal  framework  (formed,  not  by  a  style  or  bacillus,  but 
by  two  kinds  of  glumes)  produces  by  its  extremities,  three  processes 
or  horns — ^two  in  front,  pointed,  and  more  or  less  recurved,  and  a 
third  aboral,  excavated  into  a  groove.  The  size  of  these  tricuspid 
NoctUuccB  (0*  190  mm.)  scarcely  exceeds  that  of  the  large  Ceratia  from 
which  they  seem  to  have  issued,  to  become  subsequently  swelled  up 
by  accumulation  of  water  in  lacunad  originally  independent  of  their 
protoplasm.  In  these  Noctilucce  there  is  often  a  prominent  curved 
projection,  which  seems  to  mark  the  contour  of  the  ciliary  circlet.  Of 
the  formation  of  the  tentacle  the  author  can  say  nothing,  and  he 
remarks  that  the  suggested  relationship  is  purely  hypotheti<Md. 

Ifew  Thuricola.'^ — ^Dr.  A.  C.  Stokes  describes  a  new  species  of  Kent's 
recently  established  genus  Thuricola  (T,  innixa)  found  on  the  leaflets 
of  Ceralophyllum.  The  lorica  is  sesoQe,  transparent,  sub-cylindrical, 
four  to  five  times  as  long  as  broad,  truncate,  and  somewhat  tapering 
posteriorly,  bearing  at  some  distance  from  the  orifice  an  intemiS 
valve-like  appendage  as  in  T.  ( Vaginicola)  valvata^  and  an  opposite, 
rigidly  attached,  but  flexible,  membranous  organ  projecting  arcuately 

•  Alher.  Mon.  Micr.  Joum.,  iii  (1882)  pp.  182-3  (1  fig.). 
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inwards,  and  acting  as  a  support  to  the  edge  of  the  descending  valve, 
the  wall  of  the  lorica  being  dilated  laterally  immediately  behind  this, 
in  optical  section  bristle-like,  valve-rest ;  body  pedicellate,  hyaline, 
projecting  when  extended  one-third  its  entire  length  beyond  the 
orifice  of  the  lorica ;  pulsating  vesicle  anterior,  contracting  once  in 
fifioen  seconds. 

Flagellata.* — J.  Ennstler's  extended  article  on  this  subject  appears 
in  the  &st  part  of  the  French  Zoological  Society's  Bulletin.  This 
has  only  just  been  distributed  to  Societies  exchanging,  although  pur- 
chasers have  long  been  in  possession  of  it.  It  is  much  to  be  wished 
tiiat  some  of  the  foreign  Societies  could  be  induced  to  forward  their 
publications  (as  the  Boyal  Microscopical  Society  does^  immediately 
on  issoe,  instead  of  one,  two,  or  even  three  years  after  oate,  as  is  now 
often  the  case.  The  present  article  has  alr^Etdy  been  anticipated,  and 
a  brief  extract  of  it  appeared  in  YoL  II.  (1882)  p.  62.  We  may  add 
here  that  it  comprises  the  following  parts : — 

(1)  Introdnction  and  historical  view  (in  which  the  various  systems 
of  claissification  are  discussed).  (2  and  8)  Descriptive  part  (which 
deals  with  the  ext^or,  flagella,  integuments,  physiological  considera- 
tions, digestive  apparatus,  general  cavity,  vestibulary  tube,  contractile 
vesicle,  ocoliform  point,  reproductive  apparatus,  and  development). 
(4)  General  considerations  (cell,  and  protoplasmic  spherule).  (5)  Sys- 
tematic considerations.    (6)  Bibliography. 

A  "  farther  contribution"  on  the  same  subject  f  was  abstracted  at 
p.  618  of  VoL  II.  (1882).t 

Prof.  O.  Biitschli  §  ridicules  the  author's  views  of  the  organization 
of  the  Flagellata,  and  his  description  of  the  complicated  structures 
which  he  discovered  in  them  in  the  way  of  stomach,  intestine,  uterus, 
&o^  and  in  particular  depreciates  the  value  of  his  observations  by  point- 
ing ont  that  the  new  genus  Kunckelia  gyrans  which  he  founded,  and 
of  which  he  gives  elaborate  woodcuts,  is,  in  £eu^  neither  more  nor  less 
than  a  Ckrcarial 

Kierosporidia  or  PsoroipennisB  of  Articulates.!— E.  G.  Balbiani, 
is  the  result  of  investigations  on  their  mode  of  reproduction,  proposes 
to  designate  as  **  Microsporidia  "  or  PsorospermiaB  of  the  Articulates 
the  **'  corpuscles  "  of  the  silk-worms  which  he  considers  to  be  nothing 
else  than  the  spores  of  an  organism  having  affinities  with  those  for 
which  Leuckart  proposed  the  name  of  Sporozoa,  which  includes 
already  (1)  the  Gregarinidad,  (2)  the  oviform  Psorospermiee  or 
Goccidis,  (3)  the  tubuUform  PsorospermieB  or  SaroosporidiaB,  and  (4) 
the  Psorospermiad  of  Fishes  or  Myxosporidias. 

The  microsporidia  of  Atlacua  Pemyi  is  formed  when  young  of  a 

•  BuU.  Soc.  Zool.  France,  vii.  (1882)  pp.  1-112  (3  pis.). 

t  Ibid.,  pp.  230-6  (7  flga.). 

X  In  his  nnt  paper  the  author  throaghout  calls  the  speoies  to  which  his 
deaeription  refers,  Cryptomanas  wata  Ehrbg.,  thoogh  at  the  same  time  he  ex- 
preaecd  his  opinion  that  his  species  was  in  reality  a  new  one,  Hetenmitus  olivaoeus. 
in  the  second  paper  the  latter  name  only  is  used. 

§  Zool.  Anzc'ig.,  V.  (1882)  pp.  679-81. 

I  Comptes  Rendu^  xcv.  (1882)  pp.  1168-7L 
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Bmall  mass  of  homogeneous  plasma,  which  grows,  and  6lear  nndei 
appear  in  the  interior,  eaoh  of  which  is  sorrounded  hy  a  layer  of 
plasma;  these  are  the  yonng  spores.  Their  substance  condenses, 
they  take  an  oyal  form,  and  the  nucleus  ceases  to  be  visible.  The  ripe 
spores  are  identical  in  size  and  appearance  with  the  '*  corpuscles " 
developed  in  silk-worms  attacked  with  pelvine.  Th^  resemble  the 
spores  of  some  BaciUiy  B,  amylobaeter  for  instance,  and  their  mode  of 
germination  is  nearly  the  same,  that  is,  it  is  e£fected  by  the  perfora- 
tion of  the  spore  at  one  of  its  extremities  and  the  exit  of  the  interior 
plasma,  but  instead  of  taking  the  form  of  a  rod,  as  in.  the  BcunlU^  it 
escapes  as  a  small  amoeboid  mass,  which  reproduces  the  vegetative 
phase  of  the  parasite. 

Another  species  of  microsporidia  was  found  in  an  Orthoptera, 
PlaiydeU  grtBea^  and  like  the  former,  in  the  epithelial  cells  of  the 
stomach. 

'  Development  of  Oregarinss  and  Cocoidia.*-— Gregarinee  of  the 
genus  StytorhynchuM  are  found  by  Schneider  to  produce  rosary-spores ; 
the  contents  of  these  spores  consist  at  first  of  granular  protoplasm 
with  large  spherical  nucleus,  but  subsequently  become  converted,  in 
each  case,  into  eight  falciform  bodies,  each  with  a  separate  nucleus. 
If  to  the  mature  spores  is  added,  under  the  Microscope,  some  fluid  from 
the  intestine  of  a  Blaps,  they  open  spontaneously  along  their  convex 
border,  and  the  sporozoites  issue  by  the  movements  of  their  anterior 
extremitjK  If  observed  for  some  time,  they  seem  to  endeavour  to 
penetrate  the  subjacent  sur&ce,  which  would  under  normal  conditions 
be  an  epithelium.  Observations  of  the  tissues  of  the  Blaps  seem 
to  Schneider  to  confirm  this  supposition;  for  on  maceratmg  the 
intestine,  its  cells  are  found  each  to  contain,  by  the  side  of  its  nucleus, 
a  body  identical  with  a  Coccidium,  viz.  provided  with  a  nucleus  of 
its  own  and  occurring  in  all  conditions  from  the  earliest  stage  up  to 
that  at  which  it  issues  into  the  alimentary  tract  by  bursting  the  cell 
which  incloses  it.  In  order  to  assume  the  Monoeystis'ioimy  it  has 
now  to  divide  into  segments.  The  original  nurse-cell  persists  as  a 
cap  on  the  head  of  the  Siylorhynchus. 

Coccidia, — Spores  of  the  genus  Klosaia  develope  as  follows: — 
Directly  after  the  formation  of  the  cyst,  the  nucleus  consists  of  a  wall, 
a  nuclear  liquid,  and  a  freely  suspended  nucleolus,  consisting  of  an 
external,  dense,  and  an  internal,  more  fluid,  layer ;  there  is  no  reti- 
culum. In  the  following  stages  the  nucleus  buds  out  globules  one 
by  one — to  the  number  of  80  in  one  instance  observed — which  form  a 
bunch  upon  it.  These  bodies  probably  grow  at  the  expense  of  the 
nuclear  liquid;  the  nucleolus  diminishes  in  proportion  to  their 
growth :  they  seem  to  undergo  fission,  for  some  are  found  constricted 
across  the  middle  and  inflated  at  their  extremities.  In  the  next 
stage  the  wall  of  the  nucleus  disappears,  and  the  gdobules  are  set  at 
liberty  among  the  granular  contents  of  the  cyst.  The  globules  reach 
the  periphery,  apparentlv  by  automatic  movements ;  tiiey  subdivide 
frequently  in  the  corticcJ  zone  of  the  cyst,  and  during  the  process 
♦  Comptes  Rendua,  xcv.  (1882)  pp.  47-8. 
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present  the  form  of  long  ribbons  expanded  at  the  ends  and  very 
attenuated  in  the  middle;  their  division  results  ultimately  in  the 
production  of  an  enormous  number  of  small  nuclei,  distributed  over 
the  external  layer  of  the  cyst  at  close  and  regular  intervals.  Soon 
each  of  these  nndei  recedes  from  the  cyst,  causing  a  projection  from 
its  surface  and  drawing  out  with  it  a  conical  protoplasmic  process; 
this,  inclosing  the  nucleus,  becomes  detached  from  the  cyst  by 
constriction  of  its  base,  and  constitutes  a  spore. 

GregarinidaB  of  Annelids.* — ^Professor  J.  Leidy  describes  and 
figures  four  new  species :  Monoeysiis  mitts  in  D%9tich4^^  (remarkable 
from  its  frequently  containing  a  variable  number  of  curved  elliptical 
bodies — spores  ?X  Ancplophrya  modesta  and  A.  Juniadus  in  the  body- 
cavity  of  EnchytrcBuSf  and  A.  mdo  in  that  of  a  species  of  Lumbriciu. 

Intestiiial  Parasites  of  the  Oyster,  t — In  a  further  communica- 
tion4  A.  Certes  describes  the  methods  by  which  he  obtained  the  con- 
tents of  the  stomach  of  the  oyster.  A  narrow  tube  is  introduced 
into  the  month  of  the  animal,  and  the  contents  drawn  out  by  suction ; 
in  this  way  the  misleading  presence  of  hepatic  and  generative  cells  is 
completely  avoided.  Although  the  contents  do  not  redden  litmus 
paper,  the  calcareous  tests  of  Foraminifera  are  dissolved  in  the 
stomach.  The  use  of  dahlia-violet,  which  colours  living  specimens 
and  slows  their  movements,  has  resulted  in  the  demonstration  of  the 
preaence  of  a  small  oval  nucleus. 

Attention  is  directed  to  the  use  of  methyline  blue,  which  the 
author  uses  either  to  colour  organisms  already  killed  and  fixed  by 
onnic  add,  &o^  or  as  a  reagent  S>r  living  protoplasm.  In  the  latter 
eaae,  a  drop  of  the  alcoholic  solution  is  placed  on  a  slip,  and  allowed 
almost  to  evaporate;  a  drop  of  the  liquid  to  be  examined  is  then 
added,  and  as  soon  as  it  begins  to  be  coloured  the  solution  is  tipped 
over,  and  the  presence  of  crystals  thereby  avoided. 

By  this  means  it  is  not  necessary  to  aidd  distilled  water  or  alcohol, 
which  would  immediately  kill  the  organisms. 

There  are  some  observations  on  Enchdyodon,  but  the  author  is  not 
yet  satisfied  as  to  the  family  to  which  it  belongs ;  and  on  Prorocen- 
irmm  mieam,  in  which  a  nucleus  has  been  detected ;  no  observations 
could  be  made  on  its  supposed  phosphorescence. 

Perception  of  Light  and  Colour  by  the  lowest  0rg^ani8m8.§ — 
The  instances  in  which  these  faculties  are  exhibited  in  the  lowest 
forms,  even  extending  to  some  true  plants,  are  very  numerous,  but 
hitherto  have  met  with  little  explanation.  T.  W.  Engelmann  has  now 
turned  his  attention  to  the  subject  The  facts  which  he  has  dis- 
covered, or  with  which  he  is  acquainted,  appear  to  him  to  point  to 
three  principal  modes  by  which  light  is  able  to  affect  these  organisms, 
viz.: — 

*  Proc.  Aoad.  Nat.  Bci.  Philad.,  1882,  pp.  14(^8  (4  figs.), 
t  Bull.  8oc  Zool.  France,  vii.  (1882)  7  pp.  (1  pi.). 
X  See  this  Journal,  ii.  (1882)  p.  804. 
§  Pfluger*8  Arch.  Physiol.,  xxix.  (1882)  pp.  387-400. 
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1.  Directly,  by  modifioation  of  the  interchange  of  gases,  without 
apparent  addition  of  a  sensation. 

2.  By  modification  of  the  sensation  of  necessity  for  breathing, 
owing  to  modification  of  the  interchange  of  gases. 

8.  By  setting  up  a  specific  process,  which  probably  answers  to  onr 
sensation  of  light. 

Of  these,  the  first  may  occur  either  alone  or  in  combination  with 
the  second ;  simultaneous  occurrence  of  the  first  and  third  may  pos- 
sibly take  place. 

1.  Navicuila  is  taken  as  type  of  the  first  method,  and  most  mobile 
DiatomacesB  and  Oscillarinead  belong  to  the  same  class.  Pinnviaria 
was  also  examined.  Movement  is  here  intimately  connected  with  the 
presence  of  free  oxygen,  which,  if  not  present,  can  be  produced  by 
these  organisms  in  the  light.  It  is  for  this  reason  that  Ught  is  able 
to  revive  the  movements  when  they  have  ceased  through  want  of 
oxygen  in  the  darkness,  whereas  when  sufficient  oxygen  is  present 
already  in  the  water,  the  light  exercises  no  distinct  influence  on  the 
energy  of  the  movements.  After  movements  have  ceased  owing*to  want 
of  light,  they  may  be  made  to  recommence  by  placing  the  diatom  in 
the  rod  part  of  the  spectrum.  It  is  found  that  red  between  the  lines 
B  and  0  promotes  movements  the  most  actively,  while  ultra-red  and 
ultra-violet  are  quite  ineffective.  The  relation  to  the  colours  of  the 
spectrum,  together  ^dth  the  amount  of  light  required  (which  is  con- 
stant), agree  with  those  indicated  by  the  bacterium  test  Taking  that 
of  the  red  between  B  and  0  as  the  maximum,  the  percentage  of  energy 
developed  by  the  other  colours  is :— 


Extreme  red  (a) 

•• 

22-7 

Green  (E  ^  6) 
Extreme  blue  (F)       .. 

,, 

Ul 

•• 

6-9 

Violet  (G)       .. 

•• 

1-2 

2.  PoraiiKEctttm  hHr%aria. — When  the  proportion  of  oxygen  is 
normal,  or  somewhat  greater  than  the  normal  amount,  the  Infasorian 
is  usually  very  quiet ;  if,  however,  it  sinks  ever  so  little  below  this 
degree,  tiie  animal  becomes  restless,  and  makes  for  places  in  which 
there  is  more  oxygen  (e.  g.  edge  of  cover-glass) ;  in  good  light,  but 
under  otherwise  similar  conditions,  the  specimens  distribute  them- 
selves equally  throughout  the  drop.  Active  swimming  is  the  con- 
sequence of  serious  diminution  of  the  oxygen ;  if  strong  light  is  then 
applied  for  some  minutes,  the  ParamcBcium  courses  rapidly  about,  and 
if  insufficient  supplies  of  oxygen  are  added  from  without,  it  shows 
itself  very  sensitive  to  alterations  in  the  illumination  in  the  spectrum ; 
it  prefers  red  of  bet^veen  the  lines  B  and  C.  The  obvious  explanation 
of  this  and  other  details  is  that,  in  default  of  oxygen  from  without,  the 
chlorophyll  contained  in  the  mesoplasm  acts  as  it  does  in  plants — 
viz.  excretes  oxygen ;  it  exhibits  in  its  action  the  same  dependence 
on  amount  and  quality  of  light  as  do  the  movements  of  the  animals. 
The  energy  of  the  excretion  is  as  follows  for  different  parts  of  the 
spectrum,  taking  the  red  between  B  and  C  as  100 : — 
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Insnnlight 

In  gaslighL 

Oater  red  (a) 

9-7 

24-7 

„     yellow  (D)    ., 
„     green  (E  ^  b) 

86-2 

28-8 

M-6 

6  2 

„     blne(F)       .. 

25*5 

5-3 

„     violet  (G)     .. 

8-2 

0-8 

High  tension  of  oxygen  reacts  strongly  on  the  movements,  fur  the 
mnimalB  then  tend  to  swim  straight  or  in  wide  carves  away  from  the 
point  at  which  oxygen  is  present  in  abundance.  Strong  iUmnination 
applied  suddenly  at  this  time  causes  violent  movements,  and  the  Para- 
wtteeium  often  darts  into  the  darkness,  exhibiting  the  phenomenon  of 
photophobia.  Thus  this  animal  is  very  highly  sensitive  to  differences 
in  the  tension  of  oxygen. 

3.  Englena  viridU  is  taken  as  the  third  type.  It  appears  that  in 
both  it,  Cohdum^  TrachdonumaSj  and  some  allied  forms,  the  tension  of 
oxygen  has  little  to  do  with  the  movements.  In  darkness  and  great 
dearth  of  oxygen  gradual  dissolution  produces,  naturally,  an  increasingly 
feeble  sensitiveness  to  light ;  but  even  under  high  tension  of  oxygen 
the  reaction  with  light  appears  to  be  always  less  than  usual.  When 
the  drop  of  water  is  partially  illuminated  the  EuglencB  gradually 
aasemble  in  the  lighted  area,  and  usually  remain  there ;  if  a  shadow 
is  thrown  upon  the  anterior  chlorophyll-less  portion  of  the  body  the 
animal  turns  and  behaves  as  if  wholly  in  darkness.  This  is  not  due 
to  the  eye-spot  which  is  placed  here,  as  the  reaction  is  effected  when 
the  darkness  first  reaches  the  protoplasm  outside  it  This  sensitive- 
ness of  the  anterior  end  of  the  body  is  generally  distributed  amongst 
animals,  and  occurs  in  ParamcBcium  bureariaf  in  spite  of  the  greater 
amount  of  chlorophyll  contained  in  the  posterior  part  The  differ- 
ence between  Paramcecium  and  Euglence  in  relation  to  light  is  more 
distinctly  shown  by  the  use  of  the  spectroscope ;  whereas  the  former 
prefers  the  slightly  refrangible  red  rays,  the  latter  prefers  the  blue 
end  of  the  spectrum,  whether  gaslight  or  daylight  is  employed.  The 
foUovring  is  a  good  average  sample  of  the  way  in  which  Euglence  dis- 
tribute £emselves  over  the  spectrum,  and  should  be  compared  wilh 
the  tables  given  above : — 

Between  A  and  C  3-4ths  D  (red  to  orange) 

„        C  3-4ths  D  and  D  5-6th8  E  (orange  to  green) 

„        D  5-6th8  E  and  6  5-6ths  F  (green) 

„        b  5-6ths  F  and  F  4-7th8  G  (green  to  blue) 

„        F  4-7ths  G  and  G  (blue  to  indigo) 

„        G  and  G  ^  H  ( indigo  to  violet)    .. 

In  the  spectrum  the  individuals  swim  iu  all  directions,  as  in  com- 
plete darkness.  The  sensitiveness  to  minute  differences  in  the  quality 
of  the  light  is  decidedly  greater  in  the  red,  yellow,  and  green  than 
in  the  blue.  Engelmann  has  not  as  yet  succeeded  in  finding  blind 
or  colour-blind  Euglence^  but  individuals  from  different  localities  and 
in  different  stages  of  development  often  show  important  variations  in 
their  sensitiveness  to  light 
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BOTANY. 

A.    OENE&AIi,  including  Bmbryology  and  Histology  of  the 
Phanerogamia. 

DeveloBment  of  the  Pollen  of  OroMdesB.* — L.  GuigDard  has 
investigatea  the  Btrncture  and  mode  of  development  of  the  pollen  in 
Orohidesd,  especially  in  the  Ophrydero  and  Neottiete.  The  primordial 
mother-cells  of  the  pollen  are  formed  from  a  hypodermal  layer,  each 
of  whose  cells  divides  into  an  outer  and  an  inner  cell,  the  latter 
becoming  the  pollen  mother-cells.  They  constitute,  therefore,  at  first 
a  simple  layer,  and  are  distinguished  from  the  other  cells  by  their 
denser  cell-contents.  Each  of  these  cells  further  divides  in  different 
directions,  and  developes  into  one  of  the  *'  massulsB,"  the  peripheral 
oell-walls  of  which  are  much  thicker  than  the  inner  walls.  The  outer 
hypodermal  layer  also  undergoes  numerous  divisions,  dividing  into  an 
inner  layer,  the  *'  tapete/'  and  an  outer  layer  the  walls  of  which  are 
strongly  thickened,  but  do  not,  as  in  most  other  plants,  become  fibrous. 

The  further  development  of  the  mother-cells  of  the  pollen  more 
closely  resembles  in  some  respects  that  of  dicotyledons  than  of  other 
monocotyledons.  The  cells  do  not  divide  completely,  but  only  their 
nuclei,  not  even  a  cell-plate  being  formed.  The  two  nuclei  again 
divide  into  four,  which  are  arranged  either  in  one  plane  or  in  a 
tetrahedron.  The  true  membrane  of  the  pollen-grains  is  formed 
nearly  simultaneous,  on  the  side  towards  the  mother-cell-wall,  and  in 
the  equatorial  plane  of  the  nuclear  spindle.  It  often  has  a  granular 
extine  composed  of  two  layers,  the  outer  one  of  which,  however, 
occurs  only  at  the  periphery  of  the  tetrahedron.  Daring  its  formation 
the  mother-cell-wall  becomes  absorbed. 

The  author  confirms  Strasburger's  and  Elfving's  account  of  the  part 
played'  by  the  two  nuclei  in  the  act  of  impregnation.  The  process 
can  be  very  well  followed  out  with  the  assistance  of  colouring  reagents, 
either  in  the  process  of  fertilization  itself,  or  by  making  i£e  pollen- 
grains  germinate  in  a  2  per  cent,  solution  of  sugar.  The  tetrohedra 
of  NeoUia  ovata  and  nidua-avis  are  specially  favourable  for  observa- 
tion. Colouring  with  haBmatoxylin  immediately  after  the  pollen- 
tube  has  burst  through  the  extine  shows  the  larger  nucleus  occupying 
the  swollen  extremity;  at  some  distance  is  the  elongated  granular 
vegetative  nucleus.  At  the  moment  of  impregnation  this  latter  has 
almost  entirely  disappeared,  while  the  larger  nucleus  becomes  resolved 
into  an  amorphous  substance  which  is  still  coloured  by  hcematoxylin, 
and  passes  through  the  thin  wall  at  the  extremity  of  the  pollen-tube. 
Under  artificial  conditions  the  extremity  of  the  tube  may  often  be 
seen  to  be  perforated.  The  protoplasm  of  the  pollen-grain  has  in  the 
meantime  entered  the  tube  along  with  the  nuclei,  and  becomes  aggre- 
gated into  balls. 

Formation  of  the  Pollen-grains  in  Oymno8perm8.t — ^L.  Juranyi 
has  investigated  the  details  of  the  mode  of  formation  of  the  pollen  in 

♦  Ann.  Sci.  Nat.  (Bot.X  xiv.  (1882)  pp.  26-45  (1  pi.), 
t  Bot.  Ztg.,  xl.  (1882)  pp.  814-8,  835-44. 
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Ceraiotamia  longifciia  and  Zamia  furfuraeea  among  Cycadead,  and  in 
Pitnu  Larido,  syhesiris^  PumiUoy  and  Strcbtu^  and  Mies  exceUa  amoDg 
Coniferte. 

The  pollen-grains  of  Cycadesd  divide  either  saccessively  or 
simnltaneooBly  ;  both  modes  may  occur  in  mother-cells  from  the  same 
anther.  In  the  case  of  snccessive  division,  after  the  new  nuclei  have 
been  formed  with  their  nniting-threads,  and  the  cell-plate  has  already 
become  visible  in  these  latter,  corresponding  to  the  plane  of  division, 
tiie  ceUulose-ring  makes  its  appearance  as  an  externally  projecting 
cushion  on  the  mother-cell.  The  starch-grains  are  grouped  round 
the  new  nuclei,  especially  on  the  side  nearest  the  cell-plate.  The 
oellulose-ring  projects  at  a  later  period  into  the  cell,  and  meets 
the  cell-plate  formed  by  thickening  of  the  cell-wall.  This  ring  had 
been  previously  described  by  Juranyi  and  others  as  the  young 
division-walL  The  stretched  uniting-threads  are  by  it  constricted ; 
and  it  is  possible  that  the  cell  plate  takes  part  in  the  formation  of 
this  ring.  When  it  has  attained  a  certain  width,  the  new  division  is 
soddenly  formed  at  once  from  the  cell-plate,  and  the  division  is 
complete.  The  same  process  is  then  repeated  in  the  daughter-cells, 
except  that  the  cellulose-ring  does  not  attain  so  great  a  breadth  and 
thickness.  In  opposition  to  Treub,  the  author  states  that  the  division- 
wall  of  the  daughter-cells  is  formed  entirely  from  the  cell-plate. 

In  the  simultaneous  mode  of  division  the  process  is  the  same  up 
to  the  formation  of  the  first  cell-plate.  The  cellulose-ring  is  usually 
smaller  than  in  the  first  case ;  when  it  has  attained  its  full  width,  the 
oell-plate  is  absorbed.  The  uniting-threads  become  afterwards 
invisible,  from  the  starch-grains  becoming  forced  towards  the  first 
division-plane,  so  that  the  space  between  the  two  nuclear  spindles  is 
filled  with  them.  They  begin  to  disappear  as  soon  as  the  halves  of 
Uie  nuclear  plate  reach  the  pole  of  the  nuclear  spindle,  a  few  only 
remaining  visible  near  the  nuclei,  the  whole  cell-cavity  being 
occupied  by  uniting-threads.  The  cell-plates  are  now  formed,  partly 
between  the  nuclei,  partly  in  the  position  of  the  first  plate  which  has 
disappeared,  and  the  division  is  completed  by  the  appearance  of  a 
thin  septum.  After  the  thickening  of  the  cell-walls,  especially  the 
septa,  Uie  tetrads  remain  in  this  condition  for  a  considerable  time. 

'the  form  of  the  pollen-grains  and  the  mode  of  formation  of  their 
membrane  agree  with  those  of  some  angiosperms  (e.  g.  Allium  odorum^ 
senescens,  and  ntUanSy  and  Tradescantia  piloBa,  &c.),  and  the  author's 
observations  agree  in  essential  points  with  those  of  Treub.  The  inner 
layer  of  the  wall  of  the  mother-cell  is  always  coloured  by  methyl- 
green.  In  Ceratozamia  longi/olia  the  mother-cells  have  not  the  capacity 
of  swelling  so  strongly  as  in  Zamia^  and  their  membranes  consist  of 
only  two  layers ;  the  inner  one  only,  which  becomes  the  wall  of  the 
pollen-cell,  is  coloured  by  methyl-green.  After  this  layer  has  become 
detached  from  the  outer  layer  of  the  cell-wall,  an  opening  appears  in 
the  latter,  through  which  the  young  pollen-grains  escape.  The 
membrane  of  the  pollen-cell  is  therefore,  as  in  other  plants,  the 
innermost  layer  of  Uie  wall  of  the  mother-cell. 

The  process  is  the  same  in  Conifer©,  except  that  the  projections 
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of  oellolose  are  not  nearly  bo  strongly  developed.  The  pollen-grains 
are  nnicellalar  till  shortly  before  pollination.  As  this  time  approaches 
the  starch-grains  disappear.  The  single  small  cell  which  occurs  in 
Taxus  is  then  formed  by  division,  constituting  the  unicellular  pro- 
thallium.  When  the  prothallium  is  multicellular  its  cells  are 
produced  by  successiye  divisions  of  the  large  cell  behind  those 
previously  in  existence ;  but  this  process  is  more  readily  seen  in  the 
Cycadeo)  than  in  the  Conifene.  The  author  traces  a  close  analogy 
between  the  formation  of  the  prothallium  of  Gymnosperms  and  that  of 
the  male  prothallium  of  Vascular  Cryptogams,  especially  of  Isoetes. 

The  pigments  used  by  the  author  are  methyl-green,  anilin-red, 
eosin,  alum-carmine,  and  picric  acid. 

Conduction  of  Pollen-tubes.* — Holzner  ascribes  to  the  outer 
integument  of  the  ovule  in  Hordeum  and  Bromus  an  important 
function  in  assisting  the  pollen-tubes  to  reach  the  embryo-sac  The 
cells  of  this  integument  are  of  the  same  nature  and  have  >  the  same 
contents  as  those  of  the  conducting  tissue  of  the  style,  with  which 
they  are  in  direct  connection. 

Female  Flowers  of  Conifer8d.t — ^Professor  Eichler's  paper  on 
this  subject  has  induced  L.  Celakovsky  to  reinvestigate  it  After 
reviewing  the  different  theories  and  explanations  enunciated  since 
Bobert  Brown's  time,  he  dwells  emphatically  on  the  great  importance 
of  the  study  of  the  anamorphoses  (as  he  calls  those  monstrosities  which 
are  the  result  of  retrograde  metamorphosis,  in  contradistinction  to 
mere  pathological  changes)  and  of  the  teaching  they  convey.  He 
comes  to  the  conclusion  that  these  are  a  much  safer  guide  than  the 
microscopic  study  of  the  genesis  of  the  organs,  which  has  oflien 
misled  those  who  too  implicitly  relied  on  its  teachings.  Investigating 
the  anamorphoses  of  the  Norway  spruce,  he  finds  the  two  lateral 
carpellary  leaves  distinctly  indicated,  and  more  or  less  separated  and 
developed.  In  a  more  mature  state  an  anterior  and  then  a  posterior 
Iwact  make  their  appearance ;  these.  Professor  Eichler  had  taken  for 
a  third  and  fourth  lobe  of  his  ligula  (normally  the  posterior  bract  is 
the  third  and  the  anterior  the  fourth  in  orderV  Celakovsky  comes  to 
the  conclusion  that,  at  least  in  AbietineaB,  Eichler*s  theory  (that  the 
carpellary  scale  is  a  mere  emergence  or  ligule  of  the  bract)  is  quite 
wrong,  and  that  Mohl's  view  of  1871  that  &e  carpellary  scale  of  these 
plants  consists  of  the  two  connate  lowest  leaves  of  an  axillary,  other- 
wise undeveloped,  bud  connate  at  their  upper  edge  and  producing  the 
ovules  on  their  back,  is  amply  vindicated  by  all  ^own  morphological 
&cts,  and  is  antagonistic  to  none  of  them. 

He  further  concedes  that  the  same  explanation  may  possibly  be 
the  true  one  for  all  conifers,  and  that  all  morphologists  who  have 
treated  this  question  thus  far,  have,  whatever  their  views,  assumed  a 
e(mf ormity  in  this  respect  in  all  the  tribes  of  conifers,  and  a  complete 
homology  of  their  female  organs.    But  he  thinks  that  this  is  not 

*  SB.  Versaminlimg  deatscher  Naturforsoher  u.  Aerzte  in  Eisenaoh,  Sept  19, 
1882.    See  Bot.  Oentn3bl.,  xiL  (1882)  p.  107. 

t  Abh.  K.  Bohm.  Qea.  Wiss.,  xi.    See  Bot.  Ztg.,  xl.  (1882)  p.  870. 
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neccflonily  so,  and  that  Sachs'  and  Eichler's  emergence  or  ligolar 
theory  may  be  true  as  to  Arancariece,  and  that  thnfi  tiie  cone  of  these 
plants  is  really  and  tmly  a  single  flower.  In  regard  to  Taxodinece 
and  Capressinesd  he  is  convinced  that  an  inner  froitHScale  really  exists, 
completely  adnate  to  the  bract  and  soon  outgrowing  it,  but  he  does 
not  Tentnre  to  pronounce  on  its  nature,  because  he  thus  fiftr  has  no 
ocular  demonstration  of  it  through  any  anamorphoses.  Celakbvsky 
concludes  that  the  arillus  of  Taxacee  corresponds  to  the  ligula  of 
Araucariesd.  He  speaks  of  the  iermindl  position  of  the  oyule  in  this 
tribe  as  of  very  little  morphological  importance,  the  ovule  being  really 
lateral  but  piished  to  the  top  of  an  axis. 

O.  Heer,  the  celebrated  phyto-palaBontologist,  has  shown  that 
geologically  Abietineie  and  TaxodinesB  are  the  oldest  conifers  now 
known,  appearing  in  the  Carboniferous  period,  while  AraucarieaB 
come  up  much  later,  in  the  Triassic  and  Jurassic  formations.  But 
the  relative  geological  age  of  the  different  tribes  of  plants  is  of 
much  less  importance  for  the  appreciation  of  their  degree  of  develop- 
ment and  their  position  in  the  system,  than  some  suppose.  Thus 
the  GycadesB,  the  Phanerogams  most  closely  allied  to  Vascular 
Cryptogams,  are,  as  Heer  states,  very  uncertain  in  the  Carboniferous, 
and  mi^  their  decided  appearance  first  in  the  Permian  rocks,  there- 
fore much  later  than  the  more  highly  developed  conifers. 

To  these  arguments  A.  W.  Eichler  replies,*  supporting  his  previous 
conclusions  by  considerations  founded  by  the  position  of  the  bracts 
in  the  female  flowers,  and  the  arrangement  and  structure  of  the  scales 
in  the  mature  cones. 

Plower  adapted  for  Fertilization  by  Snails,  j  —  F.  Ludwig 
describes  the  structure  of  the  flower  of  Philodendron  hipinncUifidum 
(Aroideffi),  which  is  malacophilous,  i.  e.  incapable  of  self-fertilization, 
and  fertilized  only  by  the  agency  of  snails,  which,  entering  the  spathe 
and  creeping  over  the  flowers,  carry  the  pollen  from  the  male  to  the 
female  flowers.  They  appear  to  be  attracted  by  an  intense  nutmeg- 
like odour,  which  suddenly  pervades  the  inflorescence  at  the  time  of 
maturity  of  the  stigmas,  accompanied  by  a  copious  exhalation  of 
carbonic  acid. 

Insects  and  the  Cross-fertilization  of  Flowers.  %  -^  ^*  Heckel 
adheres  to  his  view  that  insects  are  not  the  cause  of  the  luxuriance  of 
the  Alpine  Flora,  and  considers  that  the  observations  of  C.  Musset,§ 
<m  the  simultaneous  existence  of  insects  and  flowers  at  great  heights 
prove  that  tiiere  are  insects  there  and  nothing  more.  M.  Heckel 
maintains  that  tiie  true  cause  is  to  be  found  in  the  greater  intensity 
of  solar  radiation  at  these  altitudes  than  in  the  plain. 

Derelopment  of  the  Win^  of  the  Seed  of  Bhinanthu8.||  —The 
descriptions  by  diflSarent  botanist^  of  the  seed  of  Ehinanthus  hirsuius 

♦  SB.  Ges.  Naturf.  Freunde  Berlin,  1882,  pp.  77-92. 

t  Kosmos,  vi  (1882)  p.  347. 

i  Oomptes  Rendds,  xov.  (1882)  p.  1179. 

I  Of.  this  Jouraal,  ii.  (1882)  p.  653. 

H  Bot  Ontralbl.,  xi.  (1882)  pp.  362-7. 
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All.  differ  in  the  presence  or  absence  of  a  wing.  O.  Bachmann  finds, 
from  the  examination  of  a  large  number  of  specimens,  a  wing  almost 
inyariably  present,  thongh  varying  greatly  in  size ;  occasionally  it  is 
altogether  wanting.  In  an  early  stage  it  is  always  present,  its  partial 
or  entire  disappearance  being  dne  to  the  rapid  growth  of  the  endo- 
sperm. A  minute  description  is  given  of  the  mode  of  development  of 
the  wing. 

Hature  of  the  Orowing  Point* — J.  Sachs  discusses  the  consti- 
tution of  the  growing  point  in  rudimentary  in  contrast  to  that  in  older 
tissues.  Formative  substances,  such  as  albuminoids,  oils,  and  carbo- 
hydrates, are  not  peculiar  to  them,  but  are  present  in  the  cellular 
tissues  generally.  The  growing  point,  on  the  other  hand,  is  charac- 
terized by  the  storing  up  of  nuclein,  and  by  the  large  size  of  the  cell- 
nucleus  in  contrast  to  that  in  mature  parenchymatous  cells.  It  is  in 
the  tissue  of  the  embryo  that  the  large  quantity  of  naclein  is  especially 
observable;  and  this  substance  appears  to  have  a  special  function 
in  connection  with  the  act  of  impregnation.  The  powerful  action 
attributed  to  substances  occurring  in  such  small  quantities  is  analogous 
to  the  action  of  ferments.  If  nuclein  does  play  the  part  ascribed  to 
it,  it  is  probable  that  there  are  different  kinds^-one  efficient  in  the 
formation  of  the  growing  points  of  roots,  another  in  that  of  branches, 
and  so  forth. 

Apical  Growth  in  Oymnosperms.t  —  H.  Dingier  disputes  the 
accuracy  of  the  statement  usually  made  that  there  is  a  universal  dis- 
tinction between  the  structure  of  the  growing  point  in  cryptogams 
and  in  phanerogams,  in  the  presence  of  a  single  apical  cell  in  the 
former  and  not  in  the  latter.  In  order  to  elucidate  the  question,  he 
has  made  a  series  of  observations  on  the  growing  point  of  the  stem  of 
gymnosperms.  The  tissue  was  made  transparent  by  maceration  in 
water  or  treatment  with  potash. 

A  seedling  of  a  species  of  Ceratozamia  showed  an  evident  apical 
cell  of  considerable  size,  in  which  three  segments  were  observed ;  the 
first  was  undivided,  the  second  divided  into  three,  the  third  into 
several  cells.  In  a  seedling  of  Picea  exceUa  an  apical  cell  could  also 
be  detected,  but  not  in  older  plants.  In  Pinw  inopa  a  tetrahedral 
apical  cell  was  also  made  out  with  less  certainty,  but  not  in  Ahie$ 
halsamea  or  Pinua  sylveatris  or  Laricio.  With  young  seedlings  of 
Cufrestm  pyramidalUy  growth  by  a  single  tetrahedral  cell  was  deter- 
mined with  certainty,  but  not  with  Juniperfis  communis.  In  the  leaf- 
buds  of  Ephedra  monostachya  no  apical  cell  could  be  detected,  except 
in  a  single  instance. 

Cell-Hucleu8.t— E.  Zacharias  gives  a  very  useful  and  complete 
summary  of  the  results  of  the  investigations  of  various  workers  as  to 
the  formation,  structure,  and  function  of  the  cell-nucleus  in  both 

♦  Arb.  Bot.  InBt.  Wurzburg,  ii.  (1882).  See  Bot  CentralbL,  xii  (1882) 
p.  119. 

t  Dingier,  H.,  Ueber  d.  Scheitel  wachfithum  des  Gjminosperm-Siammes,  85  pp. 
(3  plB.).    Munchen,  1882.    See  Bot.  Oentrnlbl.,  xii.  (1882)  p.  154. 

X  Bot.  Z^.,  xl.  (1882)  pp.  611-6,  627-49,  651-63. 
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auinuJ  tnd  vegetable  cells.  His  own  obseryations  lead  bim  to  the 
coaclosion  tbat  the  differeot  elements  of  the  active  nncleus  are  deve- 
loped oat  of  distinct  portions  of  the  nucleus  when  in  a  state  of 
rest 

Stmctnre  and  Formation  of  the  Cell-Nucleus.* — The  result  of 
a  series  of  observations  on  this  subject  by  L.  Juranyi  has  led  him  to 
very  much  the  same  conclusions  as  those  of  Flemming  |  and  the  later 
ones  of  Strasburger.  The  nucleus  is  composed  of  threads  and  a 
nucleolus.  The  former  consists  of  two  substances,  a  fundamental 
substance  (matrix)  which  is  not  coloured,  and  corpuscles  imbedded  in 
it  which  take  pigment.  These  increase  and  multiply,  and  finally 
coalesce ;  the  thr^ds  then  take  the  pigment  along  their  whole  length, 
and  the  nucleolus  disappears.  In  the  CycadeaB  the  nucleoli  are  very 
large,  and  consist  of  a  central  strongly  refringent  corpuscle  and  a 
thick  less  refringent  envelope,  the  latter  being  much  less  strongly 
developed  in  other  plants.  After  the  disappearance  of  the  nucleolus 
the  thread  becomes  gradually  thicker,  but  one  or  sometimes  two 
strongly  refringent  particles  can  be  seen  on  the  surface, of  the  nucleus, 
resembling  the  nucleoli,  but  not  receptive  to  pigment.  After  the 
threads  have  become  much  thicker  and  shorter  they  break  up,  the 
fragments  either  becoming  applied  to  the  wall,  or  touching  it  with 
cme  end,  the  rest  dipping  into  the  nuclear  fluid.  The  protoplasm 
now  takes  the  place  of  the  nuclear  fluid,  and  forces  the  fragments  of 
the  threads  towards  the  plane  of  division,  thus  forming  the  nuclear 
plate,  and  the  nucleus  therefore  consists  originally  of  two  halves. 
The  fragments  mostly  take  the  form  of  a  0  or  a  U,  their  convex  side 
&cing  the  division-plane.  The  nuclear  spindle  now  makes  its 
appearance,  its  fibres  being  no  doubt  formed  from  the  cell-protoplasm, 
as  can  clearly  be  made  out  in  the  Cycadete.  The  elements  of  the 
nadear  plate  are  always  fragments  of  filaments,  but  the  structure  of 
the  plate  may  vary  according  as  its  elements  remain  distinct,  approach 
one  another,  or  coalesce  in  consequence  of  the  action  of  reagents.  Be- 
ag^its  affect  the  form  of  the  firaigments  so  much  that  the  plates  of 
sister-ceUs  may  be  composed  of  elements  of  quite  different  form,  and 
even  the  elements  of  the  same  plate  may  differ  from  one  another  in 
this  respect.  The  two  halves  of  the  nuclear  plate,  now  fully  developed, 
move  to  the  pole  of  the  nuclear  spindle,  the  fibres  of  the  spindle 
remaining  behind  and  constituting  from  this  time  the  uniting-threads. 
Daring  this  movement  the  fragments  of  the  threads  take  up  such  a 
position  that  their  concave  surface  faces  the  division-plane.  After  the 
elements  of  the  plate  have  reached  the  pole  of  the  spindle,  they  appear 
scarcely  to  move  away  from  the  uniting-threads.  While  this  is  going 
on,  granular  protoplasm  is  formed  round  them,  which  incloses  both 
the  fragments  of  the  threads  and  a  portion  of  the  fluid  between  the 
nniting-threads  and  the  elements  of  the  plate,  and  thus  is  produced 
the  vacuole  in  which  the  elements  of  the  new  nucleus  lie  free.     The 

*  Ungar.  Acad.  Wias.  Bada-Pest,  Oct.  16,  1882.  See  Bot.  Centralbl.,  xii. 
(1882)  p.  215. 

t  See  thia  Joiiraal,  i.  (1881)  p.  11. 
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elements  which  were  derived  from  the  plate  arrange  themselyes  into  a 
thread,  which  elongates  and  has  a  serpentine  form. 

When  the  daughter-nnclens  divides,  these  processes  are  repeated, 
but  the  elements  of  the  plate  of  the  daughter-nnclens  often  differ  in 
form  from  those  of  the  parent-nucleus.  When  cell-division  follows 
division  of  the  nucleus,  this  takes  place  precisely  in  the  way  described 
by  Strasburger. 

Superficial  Orowth  of  the  Cell-wall.* — F.  Schmitz  adduces 
further  evidence  in  support  of  his  previously  published  view  |  that 
the  increase  not  only  in  thickness,  but  also  in  superficies  of  the  cell- 
wall,  is  due  not  to  intussusception,  but  to  apposition.  The  arguments 
are  drawn  chiefly  from  the  structure  of  the  cell-wall  in  Zygnema^ 
SpirogyrOy  Ulothrix^  and  other  filamentous  algas,  in  which  the  outer 
surface  of  the  cell-wall  exhibits  very  fine  markings  or  even  puncta- 
tions  due  to  very  minute  pores.  If  the  cell-wall  was  constantly  being 
stretched  by  intussusception,  this  marking  would  continually  increase 
in  scale,  which,  however,  is  not  the  case.  On  the  contrary,  the  rupture 
of  the  outermost  passively  stretched  layer  is  a  very  common  pheno- 
menon with  algsB  and  other  plants,  a  fact  which  is  in  complete 
accordance  with  the  theory  of  apposition,  while  it  is  difficult  to 
explain  on  that  of  intussusception. 

Mechanism  of  the  Structure  of  the  Cell-wall.^ — F.  v.  Hohnel  has 
carefully  examined  the  behaviour,  under  various  conditions,  of  the 
cell-walls  of  bast-fibres  and  other  elements  in  the  structure  of  vegetable 
tissues.  From  the  facts  observed,  he  draws  a  conclusion  adverse  to 
the  theory  that  the  cell-wall  consists  of  crystalline  micellsB.  The 
chief  and  efficient  cause  of  the  optical  properties  of  the  cell-wall  he 
considers  to  be  molecular  tensions,  which,  however,  occur  only  between 
the  thinnest  layers  of  the  wall.  The  occurrence  of  these  tensions  can, 
he  states,  be  absolutely  proved ;  and  experiments  on  fine  threads  of 
other  substances  are  sufficient  to  show  that  they  are  competent  to 
produce  the  phenomena  of  polarization.  The  same  facts  will  also 
account  for  many  peculiarities  of  the  phenomena  of  swelling  which 
have  not  hitherto  been  explained. 

Function  of  Lime  in  Oermination.S — Experiments  by  previous 
observers  on  Phaseolua  mMflorus  had  led  to  the  conclusion  that  lime 
has  no  function  in  connection  with  the  transport  of  starch  in  germi- 
nating seeds ;  but  that  it  is  connected  with  the  transformation  of  reserve 
into  formative  materials,  as,  for  example,  of  starch  into  cellulose.  A 
fresh  series  of  experiments  by  A.  von  Liebenberg  tends  to  show  that 
plants  may  be  divided  into  several  groups  in  respect  to  the  presence 
or  absence  of  lime,  and  to  its  function  in  their  germinating  seeds, 
viz. : — 

1.  Lime  is  absolutely  necessary  when  the  reserve-materitJs  are  being 

♦  SB.  Versammlung  deutscher  Naturf.  u.  Aerate  in  Eiflenach,  Sept  19, 1882. 
See  Bot.  Geotialbl.,  xU.  (1882)  p.  108. 

t  See  this  Joomal,  i.  (1881)  p.  908. 

X  Bot  Ztg.,  xl.  (1882)  pp.  595-606,  616-25. 

§  SB.  Akad.  Wisa.  Wien,  Uxxiv.  (1882)  p.  405.  See  Naturforscher,  xv.  (1882) 
p.  419. 
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used  up  IB  germination : — Phaseolua  muUiflorus  and  vulgaris,  Pisutn 
mtwnm,  Enmm  lena  and  erviUOj  Medicago  $ativa,  Sqja  hi^nsa,  Bicinua 
o/neaiMtf,  Cucurbita  Pepo^  Oaeumia  mxtivus,  Brasaica  oUracea,  Cannabis 
saiivOy  HeUanihus  annus,  and  Zea  Mays. 

2.  The  presence  of  lime  is  not  absolutelj  necessary : — Branca 
napus  oidfera,  Sinapis  alba,  Papaver  somniferum,  Carum  Carui,  It  is 
▼ery  adTanta^eons  in  Polygonum  Fagopyrum  and  Linum  usitatissimum. 

3.  All  nutrient  sabetances  are  adyantageons  for  the  development 
of  seedlings: — Polygonum  Fagopyrum,  Brassica  oleracea  and  napus 
oleifera,  Sinapis  ofiNfi,  Bidnus  africanus,  Cucurbiia  Pepo,  Papaver 
sommferum^  Heliantkus  annuus,  Carum  Carui,  and  2ka  Mays. 

4.  Nutrient  substances  promote  the  development  of  seedlings, 
even  when  lime  is  wanting,  for  a  short  time : — Polygonum  Fagopyrum 
and  Zea  Mays. 

5.  One  or  two  nutrient  substances  besides  lime  are  required  by 
the  germinating  seed  for  the  consumption  of  the  reserve-materials : — 
Medicago  sativa.  The  researches  did  not  positively  determine  whether 
lime  is  necessary  for  the  formation  of  the  skeleton  of  the  cell-wall, 
or  whether  its  only  fanction  is  the  transformation  of  starch  into 
cellulose. 

Stmetore  and  Function  of  Epidermal  Tissue.*— M.  Westennaier 
has  investigated  the  structure  and  function  of  the  epidermal  tissue 
of  plants  from  an  anatomico-physiological  point  of  view.  Three 
functions  are  especially  traceable  to  the  peculiarities  of  the  stracture 
of  this  tissue : — 1.  The  watery  contents  of  the  epidermal  cells  and  the 
thinness  of  their  radial  walls  point  to  a  function  in  connection  with  the 
interchange  of  fluid  among  the  cells  of  the  epidermis  itself.  They 
ccmstitute,  in  fiftct,  a  system  for  the  storing  up  of  water.  2.  The 
second  function  relates  to  the  interchange  of  fluids  between  the 
epidermal  and  the  assimilating  systems.  3.  The  epidermal  system 
serves  as  an  envelope  or  protection  for  the  more  delicate  tissues 
beneath.  A  number  of  illustrations  are  given,  in  which  each  of  these 
functions  of  the  epidermis  is  well  illustrated. 

Influence  of  different  conditions  on  the  Epidermis  of  Leaves.! 
— In  confirmation  of  his  previous  observations  on  the  influence  of 
abundant  nutrition  on  the  formation  of  stomata  and  of  hairs,}  E.  Mer 
finds  that  the  galls  produced  by  insects  on  vine-leaves  possess  stomata, 
even  when  foond  on  the  upper  side  of  the  leaves,  while,  under  normal 
conditions,  stomata  occur  on  the  under  side  of  the  leaf  only.  The 
^dls  on  the  leafstalk  of  Populus  pyramiddlis  have  a  thick-walled 
epidermis  with  a  few  stomata,  though  these  are  entirely  wanting  on 
the  thin-walled  epidermis  of  the  uninjured  part  of  the  leaf-stalk. 
In  SaUx,  on  the  other  hand,  the  reverse  is  the  case,  stomata  being 
present  on  the  uninjured  parts  of  the  leaf,  but  not  on  the  galls. 
Insolation  has  a  marked  influence  on  the  form  of  the  epidermal  cells 
and  on  the  formation  of  stomata,  increasing  the  number  of  the  latter, 

«  8B.  K.  FreiUB.  Akad.  Wiss.  Berlin,  xxxviL  (1882)  pp.  837-48  (1  pi.)- 
t  CompteB  Bendus,  xcv.  (1882)  p.  895. 
i  See  this  Jonrnal,  ii  (1882)  p.  530. 
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while  in  the  former  the  walls  become  straighter  and  thicker,  the 
latter  being  especially  the  case  with  the  cuticle.  The  author  believes 
the  production  of  stomata  in  these  cases  to  be  the  direct  result  of 
tlie  accumulation  of  nutrient  substances. 

Influence  of  Light  on  the  Assimilating  Tissue  of  Leaves* — As 
a  sequel  to  the  investigations  of  Haberlandt  f  and  others  on  the  struc- 
ture of  the  palisade-parenchyma  or  assimilating  tissue  of  leaves, 
H.  Pick  has  studied  the  direct  influence  exercised  on  its  development 
by  the  intensity  of  the  light.  In  opposition  to  the  statement  of  Stahl 
that  the  palisade-parenchyma  is  wanting  on  the  upper  surface  of 
leaves  growing  in  the  shade,  the  author  finds  that  it  is  in  most  cases 
present  (in  the  case  of  beecti-leaves  and  Hieracium  villosum),  but  that 
in  proportion  to  the  want  of  light  the  length  of  the  cells  (in  the 
direction  at  right  angles  to  the  surface)  diminishes.  In  other  cases 
the  cells  of  this  layer  are  round  or  even  elongated  in  a  direction 
parallel  to  the  surface.  Direct  influence  of  sunlight  on  the  development 
of  the  palisade-parenchyma  was  only  rarely  observed ;  in  one  case 
{Osmunda  regcUis)  diflerent  leaves  of  the  same  plant,  and  even  diflerent 
parts  of  the  same  leaf,  exhibited  differences  in  this  respect. 

The  author  regards,  however,  the  palisade  form  of  cells  as,  in  most 
cases,  an  inherited  peculiarity  of  the  mesophyll  of  the  upper  side  of 
the  leaves  exposed  to  the  action  of  the  sun,  and  very  rarely  as  affected 
directly  by  the  action  of  light ;  the  peculiar  form  of  cell  is  partially 
developed  even  in  the  bud-condition.  This  conclusion  is  perfectly  in 
accordance  with  the  fact  that  the  palisade-tissue  is  present  also, 
though  less  strongly  developed,  on  the  under  side  of  the  leaf.  The 
formation  of  this  assimilating  tissue  is  not  prevented  by  a  dense 
covering  of  hair,  the  object  of  which  is  not  so  much  protection  from 
too  intense  light  as  the  prevention  of  too  rapid  transpiration. 

In  the  case  of  **  compass-plants,"  the  structure  of  the  leaves  of 
which  has  recently  been  described  by  Stahl,  j:  light  appears  to  exercise 
a  direct  influence  on  the  form  of  the  assimilating  tissue  in  the  nearly 
erect  leaves,  the  palisade-cells  being  sometimes  formed  on  one,  some- 
times on  the  other  side,  according  to  the  relative  intensity  of  the 
light. 

The  assimilating  organs  have  the  power  of  always  assuming  a 
definite  position  with  respect  to  the  direction  of  the  incident  light, 
either  by  the  heliotropism  of  the  leaf  or  leaf-stalk,  or  by  the  cells 
themselves  placing  themselves  in  a  position  at  right  angles  to  the 
incident  rays,  this  latter  taking  place  with  stalked  leaves  which  are 
less  able  to  alter  their  position  in  relation  to  light. 

Development  and  Structure  of  Sieve-tubes.§— In  pursuance  of 
his  previous  investigations  of  this  subject,||  E.  Eussow  has  now 

•  Bot  Centralbl,  xi.  (1882)  pp.  400-6,  438-46  (1  pi.). 
t  See  thia  Journal,  ii.  (1882)  p.  368.  J  Ibid.,  p.  373. 

§  SB.  Dorpater  Naturf.  Qesells.,  1882,  pp.  257-327.  See  Hot.  Centralbl, 
xi.  (1882)  p.  419. 

II  See  this  Journal,  ii.  (1882)  p.  218. 
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ezunined  the  stmcttire  of  the  sieve-tubes,  and  the  development  of  tLe 
secondary  cortex  in  dicotyledons  and  gynmosperms. 

In  PinuB  tyltfetiris  the  sievo-tnbes  are  nearly  square,  or  longer 
tuigentially,  especially  in  the  antnmn  wood ;  their  walls  are  thin  and 
str^ified,  tiie  tangential  ones  smooth,  the  radial  and  terminal  pro- 
vided with  sieve-plates.  These  are  divided  by  irregular  ridges  into 
several  compartments,  each  of  which  is  perforated  by  from  three  to 
six  pores.  A  mixture  of  chloriodide  of  zinc,  iodine,  and  potassium 
iodide  colours  the  cell-wall  blue,  the  callus-structure  reddish-brown. 
The  contents  of  the  sieve-tubes,  while  in  a  functional  condition, 
consist  of  a  parietal  layer  of  protoplasm,  mucilage,  a  watery  fluid, 
and  starch-grains.  At  an  early  stage  they  contain  several  nuclei. 
Later  they  lose  their  contents,  and  the  sieve-tubes  are  either  resorbed, 
or  remain  more  or  less  changed. 

The  sieve-tubes  of  dicotyledons  may  be  divided  into  two  classes : 
those  which  have  sieve-plates  on  their  more  or  less  oblique  terminal 
walls  only,  and  those  which  have  them  also  on  their  lateral  walls. 
Those  of  monocotyledons  agree  with  those  of  dicotyledons  in  essential 
points ;  they  belong  entirely  to  the  second  of  these  classes,  lliey 
contain  less  mucilage,  and  usually  no  starch-grains.  Those  of 
Pteridophyta  bear  a  close  resemblance  to  those  of  monocotyledons, 
especially  in  the  Equisetaceie.  In  both  cases  they  contain  small 
shining  spherical  bodies  which  are  coloured  yellow  by  iodine. 

Anatomy  of  Bark.* — J.  Moeller  publishes  the  results  of  a  very 
large  number  of  observations  on  the  structure  of  the  bark  of  various 
trees.  As  a  general  result  he  thus  describes  the  three  parts  into 
which  bark  may  be  divided : — 

1.  The  outer  bark.  The  formation  of  cork  may  take  place  either 
immediately  beneath  the  epidermis,  or  in  the  epidermis  itself,  or  it  is 
a  second  or  deeper  layer  of  tho  primary  cortex ;  the  inner  or  outer 
wall  of  the  cork-cells  may  be  sclerenchymatously  thickened;  the 
periderm  may  be  formed  at  an  earlier  or  a  later  period ;  it  may  be 
sclerenchymatoos  or  not;  the  superficial  periderm  is  sometimes 
permanent 

2.  The  middle  bark.  There  may  or  may  not  be  a  coUenchy- 
matons  hypoderm;  the  primary  bundles  may  or  may  not  contain 
bast-fibres  and  sclerenchymatous  cells ;  crystals,  single  or  in  clusters, 
frequently  occur  in  it,  or  there  may  be  glands. 

3.  The  inner  bark.  Bast-fibres  and  sclerenchymatous  cells  may 
both  be  either  present  or  absent ;  there  may  or  may  not  be  crystals ; 
sieve-tubes  are  a  frequent  constituent  of  it. 

Absorption  through  the  Epidermis  of  Aerial  Organs,  f — M.  Mer 
states  that  in  experiments  on  modes  of  destruction  of  the  phylloxera, 
it  was  noticed  that  when  the  woodwork  in  a  vinery  was  washed  with 
coal-tar  oil,  the  grapes  acquired  a  strong  flavour  of  coal-tar,  while 
the  vegetative  organs  suflered  scarcely  any  iigury.  It  was  remarked 
that  while  the  skin  of  the  grapes  remained  nearly  tasteless,  the 

•  Hoeller,  J.,  •  Anatomie  der  Baumrinden,*  447  pp.  (146  figs.).    Berlin,  1882. 
t  Comptet  Rendus,  xot.  (1882)  pp.  511-4. 
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empyrenmatic  sttbetances  had  penetrated  into  the  flesh,  and  had 
accumulated  chiefly  near  the  centre  round  the  pips,  and  were  found 
even  in  the  rachis  of  the  bunch.  The  skin  of  the  grapes  was  also 
covered  with  an  external  deposit  of  various  hydrocarbons.  The  con- 
clusion to  be  deduced  is  that  gaseous  substances  are  able  to  penetrate 
even  a  thick  epidermis,  and  to  be  absorbed  by  the  subjacent  tissue 
without  previous  solution  in  water. 

Protein-Crystalloids  of  the  Potato.* — According  to  H.  Earsten 
the  crystalloids  of  the  potato  are  cells  in  which  other  cells,  the 
"  nuclear  cells,"  are  inclosed.  Their  growth  is  readily  followed  in 
boiled  potatoes  after  digesting  in  slightly  acid  solutions  of  alkaline 
phosphates,  from  which  treatment  they  in  no  degree  lose  their  power 
of  development ;  their  cellular  nature  being  very  distinctly  shown.  In 
many  respects  they  bear  a  strong  resemblcmce  to  bacteria. 

Hypochlorin.| — Experimenting  on  the  hypochlorin-crystals  of 
Pringsheim,}  A.  Meyer  agrees  with  the  conclusion  of  Frank  §  that 
this  substance  is  identical  with  Hoppe-Seyler's  chlorophyllan.  He 
finds  a  convenient  reagent  for  its  solation  to  be  glacial  acetic  acid. 
If  leaves  of  Iris  germanica  are  laid  for  three  days  in  hydrochloric 
acid  (1  part  HCl  and  4  parts  water)  until  a  few  brown  crystals 
appear,  and  then  heated  with  glacial  acetic  acid,  the  green  drops 
which  had  formed  dissolve,  and  fresh  brown  crystals  appear  in 
addition  to  the  old  ones ;  or  they  can  be  obtained  at  once  from  the 
leaves  by  treatment  with  the  acetic  acid.  The  reaction  of  these 
crystals  with  various  reagents  is  the  same  as  that  of  those  formed 
by  the  agency  of  hydrochloric  acid,  and  is  identical  with  that  of 
chlorophyllan ;  a  solution  in  castor-oil  shows  also  precisely  the  same 
spectrum  as  that  of  this  substance. 

Crystals  of  ChlorophylLII — J.  Borodin  describes  crystals  obtained 
by  the  slow  maceration  of  sections  of  green  leaves  in  alcohol,  and 
then  slow  drying  under  a  cover-glass,  which  are  not  identical  with 
the  chlorophyllan  of  Hoppe-Seyler.  They  were  obtained  from  a 
great  variety  of  different  plants,  but  only  from  about  one-fourth  of 
those  examined,  most  constantly  from  the  Pomacesd  and  Amygdalead. 
They  are  probably  a  compound  of  chlorophyll  with  some  uiSmown 
substance.  They  are  mudi  more  abundant  in  leaves  of  middle  age 
than  in  either  the  oldest  or  youngest.  Their  colour  varies  from 
pale  green  to  nearly  black,  and  their  size  and  shape  are  very  variable ; 
they  have  no  effect  on  polarized  light.  Their  properties  are  constant 
and  uniform ;  they  differ  from  chlorophyllan  in  being  very  stable 
under  the  influence  of  sunlight,  as  also  under  that  of  dilute  acids ; 
they  neither  dissolve  nor  swell  in  hot'  or  cold  water,  but  dissolve 

•  Phann.  Centralh.  f.  Deutachland,  iii.  (1882)  pp.  185-8.  See  Bot  Centralbl., 
xi.  (1882)  p.  341. 

t  Bot  Ztg.,  xl.  (1882)  pp.  530-4. 

X  See  this  Journal,  iii.  (1880)  pp.  117,  480 ;  i.  (1881)  p.  479. 

§  Ibid.,  ii.  (1882)  p.  528. 

II  SB.  Naturf.  Gea,  St.  Petersburg  (Bot  Sect.).  See  Bot.  Ztg.,  xl.  (1882) 
pp.  608,  622. 
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retdOj  in  alcohol,  ether,  and  chloroform ;  they  are  quite  insoluhle  in 
benxin,  petroleum-ether,  and  bisnlphide  of  carbon. 

CrysteUoids  of  CnpressinesB.* — According  to  J.  Dnfour  the 
ciTStuloida  in  the  seeds  of  Coniferad  differ  in  some  important  respects 
from  those  of  other  plants.  In  ChamcBcyparis  spheroidea  the  envelope 
of  the  alenrone-grains  is  at  least  partially  soluble  in  water.  The 
ciyBtilloids  inclosed  in  them  are  very  small,  about  6-12  fi  long  and 
6-8  fi  broad,  and  belong  apparently  to  the  tesseral  system.  Dilate 
potash-ley  dissolves  at  first  the  envelope  of  the  alenrone-grains,  the 
crystalloids  being  then  attacked.  They  increase  in  size,  but  more  in 
one  direction  than  the  others,  becoming  greatly  elongated,  sometimes 
to  eight  or  nine  times  their  original  length,  before  they  are  dissolved, 
and  pointed  at  the  ends.  The  angle  also  increases ;  and  the  alteration 
in  angle  and  the  stretching  nsnally  begin  at  the  two  ends,  gradually 
advancing  towards  the  middle ;  sometimes  the  stretching  b^ns  at  one 
end  only,  less  often  in  the  middle.  As  it  proceeds  transverse  fissures 
ad&n  appear,  not,  however,  nsnally  completely  dividing  them.  The 
inference  may  be  drawn  that  the  crystalloicUi  consist  of  transverse 
layers  of  diffi^nt  capacities  for  swelling. 

Treatment  with  dilnte  acetic  acid  frequently  causes  the  crystalloids 
to  split  up  completely  into  these  transverse  layers.  The  solution  of 
these  then  begins  in  the  centre  of  the  lamella,  and  advances  gradually 
to  the  circumference.  The  results  are  also  given  of  experiments  on  . 
these  crystalloids  with  hydrochloric  and  sulphuric  acid,  alcohol,  and 
with  polarized  light 

Von-calcareous  Cystoliths.! — ^H.  Molisch  finds,  in  the  parenchy- 
matous cells  of  QoldfiiBsia  isophyUa,  cystoliths,  resembling  the  ordinary 
ones  in  the  cortex,  but  altogether  destitute  of  calcium  carbonate. 
Among  the  ordinary  thin-walled  prismatic  cells  of  the  pith  are  poly- 
hedral or  cylindrical  sclerenchymatous  cells  with  very  thick  walls, 
not  unfrequently  1  mm.  in  length ;  each  of  these  idioblasts  contains  a 
non-calcareous  cystolith,  occupying  either  a  portion  or  the  whole  of 
the  cell-cavity.  Sometimes  the  cystoliths  in  several  adjoining  cells 
unite,  and  form  what  appears  like  a  single  one  of  great  length  per- 
forating the  transverse  cell-walls.  They  differ  from  all  cystoHths 
preriously  described  in  being  usually  attached  to  the  cell-walls  by 
several  pedicels,  which  are  always  short. 

The  non-calcareous  cystoliths  resemble  the  normal  ones  of  the 
same  plant  generally  in  form,  except  that  they  are  marked  externally 
by  wavy  lines  instead  of  ridges.  The  entire  absence  of  calcium  car- 
bonate is  shown  by  their  not  effervescing  even  with  concentrated  acids, 
nor  forming  crystals  of  calcium  sulphate  with  sulphuric  acid.  Cal- 
cination also  diows  that  they  are  almost  entirely  destitute  of  any 
mineral  skeleton.  The  light  red  colour  produced  on  addition  of 
phloroglucin  and  hydrochloric  acid,  and  the  deep  violet  colour  by 
previous  treatment  with  chromic  acid   on  addition   of  chlor-iodide 

*  Dnfonr,  J.,  *  Etades  d'anatomie  et  de  phyriologie  v^g^tales '  (1  pl.)>  Lausanne, 
1882.    See  Bot.  Ceniralbl.,  xU.  (1882)  p.  157. 

t  Oc«terr.  Bot  Zeitwhr.,  xxxU.  (1882)  pp.  345-7. 
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of  zino,   indicate    that    thoy  are    composed    of   slightly  lignifitd 
cellulose. 

The  non-calcareous  cjstoliths  are  found  only  in  the  sclerenchy- 
matous  idioblasts  of  the  medullary  parenchyma,  and  are  not,  like  those 
previously  described  in  Ficus  dastica  and  australis,  of  a  pathological 
character.  They  occur  also  in  similar  situations  in  Oold/uasia  glamercUa 
and  BiLeUia  ochroleuca. 

Tannin  and  Alenrone.* — J.  Dufour  finds  that  the  cells  of  the 
embryo  of  Borrago  are  filled  with  aleurone-grains  and  drops  of  oil, 
and  contain  also  a  quantity  of  tannic  acid.  The  size  of  the  aleurone- 
grains  varies  from  1-25  ft,  the  usual  size  being  from  6-18  ti.  No 
trace  of  crystalloids  was  observed.  The  alourone-grains  of  most 
Borraginese  are  insoluble  in  water,  but  dissolve  at  once  on  addition  of 
potash-ley,  with  explosive  phenomena.  In  opposition  to  previous 
statements,  he  found  tannin  present  in  large  quantities,  not  only  in 
the  seeds  of  Borrago  officinalis,  but  some  also  in  those  of  the  majority 
of  the  plants  examined ;  for  example,  in  all  species  of  Borragine»,  and 
in  some  CompositsB  and  CBnotheresB.  In  the  former  order  Myoaotis 
contained  the  largest  quantity.  From  Banunculacead  and  Solaneffi  it 
appeared  to  be  entirely  absent.  The  reagent  employed  in  detecting 
it  was  usually  potassium  chromate  or  ferric  chloride,  FesGl«. 

The  greater  number  of  seeds  which  contained  tannin  were  without 
endosperm ;  it  occurred  in  the  embryo  itself.  In  Mirabilis  there  is  an 
endosperm  the  cells  of  which  contain  nothing  but  starch,  both  tannin 
and  fldeurone-grains  being  present  in  the  embryo.  The  question 
whether  tannin  enters  into  the  composition  of  the  aleurone-graina 
when  they  are  both  present  in  the  same  cell,  the  author  is  unable  at 
present  to  decide. 

PhsDnological  Inyer8ion8.t — By  this  term  L.  Rahn  understands 
the  inversion  of  the  ordinary  succession  of  blossoming  in  flowers, 
caused  by  abnormal  meteorological  conditions.  From  observations 
extending  over  twenty  years  in  the  botanic  garden  at  Giessen,  he 
states  that  the  time  of  the  first  opening  of  flowers  depends  not  only  on 
the  minimum  daily  temperature,  but  also  on  the  amount  of  precipita- 
tion of  moisture,  and  lays  down  the  following  general  rules  :--(l)  The 
blossoming  of  any  particular  plant  depends  on  a  certain  sum  of  tem- 
perature, which  should  be  reckoned  in  our  latitudes  from  about  the 
1st  of  January;  and,  secondly,  on  the  height  of  the  mean  daily 
minimum  temperature.  (2)  A  minimum  above  the  mean  corresponds 
to  an  earlier,  a  minimum  oelow  the  mean  to  a  later  mean  blossoming. 
(3)  The  influence  of  the  daily  minimum  is  balanced  by  a  high  daily 
sun-maximum,  by  precipitation  of  moisture  at  the  time  of  blossoming, 
by  general  moisture,  by  a  striking  deficiency  in  the  daily  precipitation, 
by  general  dryness,  and  by  the  action  of  late  frosts.  (4]  High  sun- 
maxima  may  altogether  counteract  the  retarding  action  of  a  low  daily 

*  Dufour,  J.,  *  Etudes  d'auatomie  et  de  pbyeiologie  v^g^tales.'  LiausanDe, 
1882.    SeeBot  Centralbl.,  xU.  (1882)p.  156. 

t  Ber.  Oberhees.  Gesellsch.  Nat.  u.  Heilkunde,  xxi.  (1882)  pp.  113-44  (1  pi.). 
See  Natnrforscher,  xv.  (1882)  p.  401. 
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minimom.  (5)  Precipitations  which  take  place  with  a  high  minimum 
alwajB  delay  the  first  blossoming.  (6^  Precipitations  with  a  low 
BUBimnm  always  result  in  early  blossoming.  (7)  Moisture  preceding 
the  first  blossoming  always  causes  retardation.  (8)  Deficiency  of 
mcnstnre  causes  early  blossoming  when  the  daily  minimum  is  low,  late 
UosBoming  when  the  daily  minimum  is  high.  ^9)  Frosts  cause  a 
delay  in  vie  first  blossoming  when  they  do  not  Idll.  (10)  Irregu- 
larities in  the  normal  succession  are  proportionate  to  the  difference  in 
organization  of  the  species  concerned  and  to  the  intensity  of  the  factors 
which  compensate  the  effects  of  the  mean  daily  minimum.  (11)  Inyer- 
sioos  are  extreme  cases  of  this  irregularity,  and  are  usually  the  result 
of  precipitations  of  moisture.  (12)  Plants  with  deep  roots  are  less 
affieleted  by  drought  than  by  moisture ;  the  former  acts  chiefly  on  those 
which  do  not  root  deeply. 

Proteetion  of  Plants  from  the  Lower  PungL* — ^W.  O.  Focke 
points  out  that  plants,  especially  in  their  older  portions,  and  during 
the  resting  periods  of  their  active  life,  are  little  fitted  to  withstand 
the  attacks  of  the  lower  fungi,  and  that  there  are  certain  means  of 
protection  provided  them  against  the  attacks  of  these  enemies,  which 
accounts  for  their  suffering  so  comparatively  little  from  them. 

As  such,  he  names  a  firm  epidermis,  especially  when  it  is  protected 
by  a  coating  of  wax  against  the  retention  of  moisture.  A  further  pro- 
tection, especially  to  stems,  is  the  corky  layer  of  the  bark,  wluch, 
besides  bemg  its^  a  very  resisting  substance,  often  contains  chemical 
matters  which  are  injurious  to  the  lower  organisms,  for  example, 
poisons,  tannin,  alkaloids,  and  wax.  The  underground  portions  of 
plants,  especially  of  those  growing  in  marshes,  secure  themselves,  partly 
by  a  firm  epidermis,  partly  by  means  of  the  chemical  substances  named 
(tannin  for  example  in  Alnua  and  Comarumy  alkaloid  in  Cicuta,  &c.). 
Evergreen  leaves  have  also,  besides  their  protection  against  plant- 
eating  animals  (spines,  poisonous  qualities,  and  leathery  consistence), 
such  safeguards  as  are  necessary  against  the  attacks  of  fungi,  and 
wluch  again  consiBt  of  a  firm  epidermis  (Hex),  and  the  possession  of 
some  one  or  more  chemicals  (poison,  alkaJoids,  &c.).  The  durability 
of  the  succulent  fruits  which  serve  such  a  distinct  purpose  in  the 
propagation  of  plants  by  animals  (birds),  appears  in  many  cases  like- 
wise to  have  been  caused  by  these  means ;  while  in  regard  to  seeds, 
which  for  the  most  part  remain  dormant  during  the  winter,  either  in 
or  upon  the  earth,  these  are  both  protected  and  preserved  by  their 
stout  outer  covering  and  by  similar  chemical  substances.  Further, 
the  author  believes  that  the  fatty  oil  so  frequently  found  is  as  valuable 
for  protection  as  for  nourishment.  The  oil,  as  well  as  the  husks, 
ohecss  the  absorption  of  water  at  a  low  temperature,  without  which 
the  dry  seeds  cannot  be  attacked  by  the  fungi  of  putrefiustion.  The 
volatile  oils  also  serve  in  many  plimts  as  a  protection  against  injury 
by  the  sun.  When  there  is  any  scarcity  of  water  in  the  soil,  by  their 
evaporation  they  lower  the  temperature ;  and,  according  to  Tyndall, 
when  these  oils  are  present  only  in  a  small  degree  in  the  air,  they 

•  EooDOS,  V.  (1882).    See  Bot  CentralbL,  xi.  (1882)  pp.  64-^. 
Ber.  2.— Vol.  UL  h 
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deprive  it  to  a  ^reat  degree  of  its  diathermanoy,  so  that  the  fragrant 
cloads  which  in  a  d^  neighbourhood  spread  themselves  above 
odoriferous  plants,  protect  them  no  less  from  the  parching  rays  of  the 
son  than  from  nocturnal  radiation. 

Detmer*8  Vegetable  Physiology.* — The  second  part  of  W. 
Detmer's  *  System  of  Vegetable  Physiology,'  which  forms  a  part  of  the 
'  Encyklopaeiaie  der  Naturwissenschaften,'  treats  of  the  following 
subjects : — The  general  properties  of  the  growing  parts  of  plants,  and 
the  nature  of  the  process  of  growth ;  the  phenomena  of  growth  caused 
by  internal  conditions  of  growth  ;  the  essential  conditions  of  growth, 
and  the  influence  of  external  conditions  on  growth;  the  natural 
direction  of  the  parts  of  plants;  and  the  movements  of  variation, 
that  is,  those  which  take  place  only  in  the  mature  parts. 

B.   CBYPTOGAMIA. 

Or3rptogamia  Vascularia. 

Ch8Btopteride».t — ^M.  Euhn  divides  the  large  order  of  Polypo- 
diaceeo  primarily  into  the  two  groups  of  the  sumller  OhaBtopterideaa 
and  the  larger  Lopidopterides.  The  former  are  distinguished  by  the 
creeping  rhizome  having  only  a  single  closed  vasculur-bundle-tube, 
and  being  covered  only  with  delicate  few-celled  paleaa ;  while  the  latter 
have  an  erect  or  creeping  rhizome,  penetrated  by  one  or  more  fibro- 
vascular  bundles  which  do  not  form  a  closed  tube,  and  bearing 
scaly  paleo  instead  of  hairs.  The  following  is  an  uialysis  of  the 
tribes; — 

Chjstoptebidsjs.  Bhizoma  repens,  setosum ;  pale®  e  paucis  cellulis 
formated,  quasi  setsd  Hymenophyllacearum,  basi  plana  a£ELX8B ;  tubus 
fascicdyL  vasorum  in  rhizomate  semper  clausum. 

A.  Son  exindusiati* 

Tribus  I.     OymnogrammecB. 

B.  Son  indusio  vero  s.  spurio  obtecti 

Tribus  n.  LindaayecB,  Sori  in  apice  nervorum  s.  in  ana- 
stomosi  nervorum  complurimum  indusio  obtecti ;  recep- 
taculum  nullum ;  margo  immutatus,  non  revolutus. 

Tribus  III.  LonchilidecB,  Sori  semper  in  anastomosi 
nervorum,  margine  revoluto  (indusio  spurio)  obtecti; 
indusium  verum  minutissimum,  basi  anastomosis  ner- 
vorum affixum. 

Tribus  IV.  Microlepie(B.  Sori  singuli  apicales  s.  sub- 
apicales,  margine  revoluto  s.  indusie  infero  vero  obtecti ; 
receptaculum  liberum. 

*  Sohenk^B  *  Handbuch  der  Botanik/  ii.  (1882)  pp.  447-555.    Of.  this  Journal, 
ii.  (1882)  p.  223. 

t  Festschrift  z.  50  jahr.  Jabil.  d.  Kdnigstadt.  Realscholo  za  Berlin,  pp. 
-48  (2  pis.)  1882.    See  Bot.  Centralbl.,  zii.  (1882)  p.  188. 
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The  genera  belonging  to  the  first  tribe  are  oharaoterized  as 

OTMHoesAMMEA.  Bhizoma  repens,  setosnin,  setis  basi  affixis;  sori 
exindnsiati  ;  petiolus  rhizomate  continuus ;  nervi  apice  non  incras- 
8ati  (excL  gen.  Cheiroplewria), 

A.  Fascicnli  Tasonim  petioli  1-3 ;  paraphyses  sporangiis  admixtaB 

8.  pedioellie  sporangiomm  inserteo. 
a.  Sori  Qymnogramme$, 

1.  Asplentopm.     Son  nervormn  partem  occn- 

pantes. 

2.  Triefnogramme.    Sori  omneBneryomm  partes 

ocoapantes. 
p.   Sori    eostaa    paralleli,    medii    inter    costam    et 
marginem. 

3.  Tcenitis. 
y.  Sori  Aerostiehi. 

4.  PlcdyUxma.      Folia  pinnatiseota,    segmenta 

macolis  Doodym. 

5.  Oheiropleuria,    Folia  indivisa  a  dichotoma, 

nervi  flabellati  ramis  Drjfnarice  macnlis 
jonctis. 

B.  Faecicnli  Yaaornm  petioli  1  s.   2;  paraphyses  ntdlaa;  sori 

€hfmnogramtn€8, 

6.  PsUogramme.    Folia  in  costis  nervisqne  hir- 

snta;  sori  e  basi  neryonun  yersns  apieem 
decresoentes. 

7.  Oymnogramme.  Folia  glaberrima;  sori  apioem 

nenrorum  oocnpantes. 
0.  Fafldcnli  vasorum  petioli  2 ;  paraphyses  paness ;  sori  apieem 
nerrorom  oocnpantes. 

8.  Motutehosorum, 

Atpleniop$i$  contains  1  species  (Polvnesia);  Trichiogramme  11 
ep,  (8.  America,  £.  Indies,  Polynesia) ;  Tcenitia  1  sp.  (Tropical  Asia 
to  Japan) ;  PlaiytcBnia  1  sp.  (PhUippines) ;  Cheiropleuria  1  sp.  (China, 
Japan) ;  Fmloaramme  33  sp.  (S.  America,  Tristan  d'Aconha) ;  Oymno- 
gramme  4  sp.  (1  occurring  m  Enrope)  ;  Monachosorum  1  sp.  (E.  India, 
Java^. 

Of  the  remaining  tribes  LindsayesD  includes  Lindaaya  (43  sp.) ; 
SekkoUma  (25  sp.) ;  Wtbelia  (3  sp.) ;  Odmioaoria  (8  sp.)  ;  and  Lind- 
myoptis  (3  sp.) ;  IiOnchitide»  includes  HUtiopteris  (2  sp.),  Lonchitia 
(6  spA  Pteridium  (Pteria  1  sp.),  Aniiosonu  (2  sp.),  and  Paeaia  (5  sp.) ; 
and  Microlepieo  or  Dennstaedtieie  comprises  Hypolepis  (14  sp.), 
Mkrclepia  (15  sp.),  LeptoUpia  (4  sp.),  and  Dennataedtia  (24  sp.). 

Deyelopment  of  the  Spores  of  Salvinia.* — According  to  E.  Hein- 
richer,  the  octant-cells  in  the  sporocarp  of  ScUvinia  are  the  mother- 
cells  of  the  spores,  of  which  there  are  therefore  only  eight.  The 
octants  of  one  half  of  the  archespore  occupy  such  a  position  with 
respect  to  those  of  the  other  half,  that  the  walls  which  separate  the 
•  SB.  K.  K.  Akad.  Wiss.  Wien.  Ixxxv.  (1882)  pp.  494-522. 

Digitized  by  CjOOQIC 


100  8U1CKABY  OF  OUBBIHT  BBSBAB0HE8  BELATIHa   TO 

ootaats  fonn  with  one  another  sn  angle  of  45^.  When  the  octants, 
unequal  in  size,  separate  from  one  anoUier,  the  formation  of  tetrahedra 
oonimenoeSy  but  not  simultaneously  in  all  the  octants.  The  macro- 
spore  proceeds  from  a  tetrahedron,  which  is  always  surrounded  by  a 
clear  border,  like  that  which  distinguishes  the  tetrahedra,  and  which 
may  be  attributed  to  the  oonyersion  into  mucilage  of  the  wall  of  the 
special  mother-cells.  As  the  sporangial  capside  grows,  the  proto- 
plasmic ball,  with  the  macrospore,  becomes  more  and  more  doeely 
applied  to  one  of  the  walls  of  the  sporangium.  The  macrospore  now 
grows  more  rapidly,  and  its  membrane  begins  to  thicken,  forming  the 
exospore.  The  tapetal  cells  still  always  retain  their  nucleL  In  ihe 
hardened  epispore  there  appear  more  strongly  refringent  particles 
between  the  yacuoles,  which  must  be  regarded  as  the  remains  of  the 
nuclei  of  the  tapetal  cells.  The  miorosporangia  form  sixteen  spore- 
mother-cells.  Each  of  the  microspores  is  surrounded  by  a  clear 
border ;  and  here  also  the  tapetal  cells  still  retain  their  nudei. 

Two  teratological  examples  at  this  point  were  observed.  One  oon- 
sisted  of  a  double  sporangium,  which  was  divided  in  a  direction  at 
right  angles  to  its  longer  diameter,  each  half  forming  its  separate 
archespore.  The  other  was  a  hermaphrodite  sporocarp,  containing  a 
number  of  miorosporangia  and  five  macrosporangia. 

The  author  considers  that  the  facts  here  recorded  still  further 
accentuate  the  separation  of  the  Bhizocarpeo  into  the  two  groups  of 
Marsileacete  and  SalviniaceiB.  The  sexual  differentiation  of  the  sori 
in  Salvinia  must  be  regarded,  from  a  phylogenetic  point  of  view,  as  an 
advance  in  structure  in  comparison  with  Mar$ilea;  the  occasional 
hermaphrodite  sporocarps  of  Salvinia  being  referable  to  atavisuL  A 
further  evidence  of  advance  is  the  formation  of  only  eight  spore- 
mother-cells  in  the  macrosporangium  of  Salvinia^  in  contrast  to  the 
sixteen  in  Marsilea,  Another  indication  of  advance  is  that  from  this 
point  only  one  spore  is  required  in  order  to  produce  a  macrospore, 
while  in  Marailea  one  spore  from  each  tetrahedron  grows  more  rapidly, 
one  of  these  then  developing  into  the  macrospore.  Whether  the 
Marsileaceffi  or  the  Salviniaceie  is  considered  as  the  more  advanced 
group  depends  on  the  relative  importance  attached  to  the  asexual  or 
to  the  sexual  generation.  Possibly  the  two  are  derivations  from 
a  common  ancestral  form. 

HuacinesB. 

Structure  and  Classification  of  Musoine®.*  —  S.  O.  Lindbeig 
publishes  a  succinct  account  of  the  morphology  of  the  entire  group  of 
Musdneie,  including  both  exotic  and  European  forms.  After  con- 
trasting the  earliest  stages  of  development  with  those  of  vascular 
cryptogams,  he  describes  the  germination  and  the  protonema-etage, 
the  root,  the  stem,  the  leaves,  £e  "  inflorescence,"  the  sexual  organs, 
the  sporogonium,  and  finally  the  spore-plant,  composed  of  calceolus, 
seta,  theca,  and  spores.     Under  each  heading,  the  Hepaticie,  Sphag- 

♦  Lindberg,  8.  O.,   •Europaa  och  Nord  AmerikM    hvitmcMBor  (Sphngna) 
j&mte  en  inledning  om  utvecklingen  och  organbildningen  inom  mossornaa  alia  ^ 
tregrupper.'    (Swedish  with  Latin  diagnoses.)    116  pp.    Helsinirfora^  1882.    See 
Bot.  Oentralbl.  xi  (1882)  p.  373.  ^^  k^wb,  loo^    oee 
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nacee,  and  Mnsci  are  folly  described,  and  compared  with  one  another. 
In  aeoordance  with  his  yiews  preyionaly  published,  Lindberg  considers 
the  organs  of  mosses  which  bryologists  describe  as  the  **  flower,"  to 
c(»reBpond,  not  to  the  flower,  but  to  the  inflorescence  of  flowering 
plants. 

The  Hepaticae  are  divided  by  the  author  into  two  sections : — 
Caljptra  gynogena,  including  Lefeunic^  FruUania,  &c.,  in  which  the 
ardiegonia  are  stalked;  and  Galyptra  thalamogena,  including  Bio 
eatdia,  Le^^iddcena,  TrichoeoleOj  &c.,  in  which  the  lower  part  of  the 
imbedded  archegonium  is  formed  from  the  stem,  which  therefore 
takes  part  in  the  formation  of  the  sporogonium. 

In  Sphagmim  Lindberg  is  unable  to  detect  the  two  kinds  of  spore 
described  by  Schimper;  they  are  all  of  the  same  size.  In  this 
funily  he  gives  accurate  descriptions  of  transverse  sections  of  the 
leaves. 

The  following  is  his  classification  of  the  species  of  Sphagnum : — 

L  Eusphagnum.  A.  Sphagna  palustria(jS.|M?rtoncen«e,  imbricatum, 
pcm3Io0umy  and  pcUustre).    B.   S.  subsecunda  (8.  teneUum^  laricinum, 
and  $ub9eeiindum).     C.  S.  compacta  (iSL  Angstroemii,  molle,  and  com- 
paetmm),  D.   Q.caspid9ktBk(8.8qmrrommyfimbriatum,^ 
(aaOi/olium)^  Wulfii,  LinMergii,  and  cuspidatum,  with  its  varieties). 

H.  Isocladns  {8.  macrophyUum  and  crtbromm  n.  sp.). 

IIL  Hemitheca  (8,  Pylaiei  and  cydophyllum), 

•The  last  section  should  probably  be  erected  into  a  distinct  genus, 
with  the  following  characteristics : — Foliis  et  bracteis  fere  conformibus, 
eiadem  tmnoi  multo  majoribus  quam  ramorum ;  ramis  femineis 
bievibus,  e  medio  trunci  egredientibus ;  fibris  cellularum  iTntninTn 
valde  peculiaribus. 

Pungt 

Abnormal  Hymenomycetes.* — ^F.Ludwig  records  several  instances 
of  abnormality  in  Hymenomycetes,  resulting  from  sudden  alternations 
in  growth  caused  by  the  occurrence  of  occasional  warm  dry  days  in  a 
very  wet  season.  The  species  in  which  'this  was  noticed  were 
Btfdnwm  repandum,  Lactarius  ichoratus,  Busstda  depallenSf  CanihareUiis 
dSarttM,  Agaricu8  (Dermocyhe)  einnamoneus,  A.  (Itwloma)  amethyatinus, 
and  A,  (Ciiocyhe)  UicccUm.  They  consisted  mostly  of  secondary  pilei 
springing  from  the  normal  pileus,  sometimes  of  secondary  stipites 
springing  from  the  normal  stipes ;  these  sometimes  ended  in  pilei, 
sometimes  were  barren.  The  secondary  pilei  were  frequently  of 
different  shape  frx>m  the  normal  one,  and  sometimes  did  not  bear 
lamellflB. 

Phosphorescent  Agaric.'l' — The  phosphorescent  species  of  Agari- 
cini  are  at  present  limited  to  those  the  mycelinm  of  which  constitutes 
the  different  kinds  of  so-called  "  rhizomorpha.*'  F.  Ludwig  is  now 
able  to  add  to  the  list  Agaricus  (Collyhia)  ttibero8U8y  the  resting 
condition  of  which  is  known  as  ''  sclerotium  comutum.*'  The  sclerotia 
may  either  develope  into  mycelium,  or  may  form  the  fructification 
direct  In  the  dark  the  mycelium  of  tlus  species  is  distinctly 
♦  Bot.  Centralb).,  xii.  (1882)  pp.  130-8.  t  IbUl.,  pp.  104-6. 
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phosphorescent,  resembling  that  of  the  rhizomorph-forming  fnngi. 
It  is  probable  that  other  allied  species  may  exhibit  a  similar 
phenomenon. 

Hew  Ascomvcetes.* — ^W.  Voss  describes  two  interesting  new 
Ascomycetes,  Phacidium  gradley  parasitic  on  Lycopodiwn  cnanuB^ 
eyparissus^  and  LeptosphiBria  Fuchelii,  on  Calamagroatis  gylvaiica^  both 
from  the  neighbourhood  of  Laibach.  The  latter  occurs  on  a  number 
of  grasses,  and  is  distinguished  from  the  most  nearly  allied  species  by 
the  peculiar  form  of  the  spores.  They  are  nearly  cylindrical,  broadly 
rounded  aboye,  and  the  projecting  fourth  cell  lies  about  the  middle  of 
the  spore,  only  two  rather  larger  cells  lying  beneath  it.  In  allied 
species  the  projecting  cell  is  the  second  or  third  ^from  the  top),  from 
four  to  seven  cells  lying  beneath  it.  Its  habit  is  that  of  the  much 
more  common  L,  culmifraga. 

New  Entyloma.t — ^P.  Magnus  describes  ErUyloma  Hdosciadiiy  a 
new  species  parasitic  on  Hetoadadium  nodiflorumj  only  the  second 
species  of  this  genus  known  to  be  parasitic  on  plants  belonging  to 
the  Umbellifene.  It  is  distinguished  from  the  most  nearly  aUied 
species  by  the  small  size  and  long  form  of  the  spores. 

Coremium  of  VerticiUium.} — E.  Eidam  describes  the  formation 
of  coremia  on  VerttciUium  ruberrimum  parasitic  on  potatoes.  They 
form  dry  feathery  tufts  1-1*5  cm.  long,  which  are  swayed  by  the 
least  breath  of  wind.  From  5  to  20  fertile  hyphaa  unite  in  the 
formation  of  a  coremium,  from  which  radiate  on  all  sides  well- 
developed  filaments  of  spores  with  the  oharacteristio  verticillate 
branches. 

Ezoa8CU8.§ — ^R.  Sadebeck  discusses  the  characters  of  the  various 
species  of  ExoascuSy  which  are  parasitic  upon,  and  often  very  destruo- 
tive  to,  different  treea  He  points  out  Uiat  the  statements  that  the 
formation  of  the  asci  is  not  preceded  by  that  of  a  mycelium,  rests  upon 
inaccurate  observation.  The  distinct  genus  Ascomyces  proposed  by 
Magnus  must  therefore  fall  to  the  ground.  There  are  on  the  alder 
two  parasitic  species  of  this  fungus,  differing  very  much  in  appearance, 
but  resembling  one  another  in  their  course  of  development. 

Sporendonema  easel  Desm.|| — In  addition  to  the  ordinary  fructi- 
fication of  this  fungus,  cultivated  on  a  decoction  of  dung,  E.  Eidam 
observed  hitherto  undescribed  reproductive  organs.  On  anastomosing 
mycelial  cells  a  quantity  of  sm^l  protuberances  made  their  appear- 
ance, which  unite  into  rounded  pseudo-parenchymatous  bodies.  The 
cells  composing  these  bodies  are  filled  with  oil  and  protoplasm  ;  they 
finally  swell  greatly,  and  the  cortical  portion  of  the  mass  passes 

♦  Oesterr.  Bot  Zeitschr.,  xxxii.  (1882)  pp.  357-9. 

t  Hedwina.  xxi.  (1882)  pp.  129-30  (1  pi.). 

t  JB.  Sohles.  GeBellsch.  vaterL  Oalt  Breslau,  l?iii.  (1881)  pp.  137-8.    See 


Boi  Gentralbl.,  xi.  (1882)  p.  298. 

§  Yereamml.  Dentsch.  Natorf.  n.  Aerzte  zii  Eisenach,  1882.  See  Bot.  Gen- 
tralbl., xii.  (1882)  pp.  179-81. 

II  JB.  Schles.  Gesellsch.  vatorl.  Oult  Bredau,  Iviii.  (1881)  pp.  139-40.  See 
Bot.  Gentralbl.,  xi.  (1882)  p.  298. 
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titron^  brown  to  Uaok.  After  remaimng  for  some  time  at  rest 
tliej  produce  smooth  oyal  spores  with  a  brownish-red  nncleos,  which 
genninaftee,  reprodncing  the  cycle  of  generations. 

EntomophfhoTeflB.* — ^L.  Nowakowski  gives  the  following  as  the 
chief  resnlts  of  a  fresh  examination  of  this  class  of  fungi : — 

The  resting-spores  of  EnkmopJUhora  ovispora,  curvispora,  and 
wmea  n.  sp.,  are  true  zygospores,  the  product  of  an  undoubted  act  of 
conjugation. 

In  the  formation  of  the  resting- spores  (azygospores)  of  E.  radicanSy 
a  transition  is  seen  from  sexual  to  flie  nonnsexual  reproduction  of  the 
other  Entomophthoresd. 

In  Ea^pu9a  GryUi  (EntomoplUhora  OryUi  Fr.),  on  Oulex  pipienSf 
C.  awnulatusy  and  Oomphoeerus  higtUiuluB,  the  restingnspores  are  formed 
non-sexually,  the  protoplasm  escaping  from  the  cells  of  the  mycelium 
and  becoming  encysted.  The  young  restingnspore  is  then  separated 
by  a  septum  from  the  empty  mo&er-ceU,  the  cell-wall  of  which 
becomea  rapidly  absorbed.  Eesting-spores  formed  in  the  autumn 
germinated  the  following  spring.  The  endospore  bursts  through  the 
outer  layer  and  lengthens  into  a  septated  hypha,  which  detaches 
with  violence  a  conidium  from  its  apex. 

A  columella  similar  to  that  of  Pildbolus  and  of  Completoria  com' 
p>ien9  occurs  also  in  the  following  species : — Entomophthora  ovtspora, 
curvUpora,  eoniea^  apkidia,  radicans^  and  Empusa  Oryuiy  but  is  wanting 
in  Empusa  Fresemana^  n.  sp.,  parasitic  on  various  aphides,  and  in 
Lamia  (JEmpusa)  ctdicis. 

The  author  considers  the  Entomophthorese  to  belong  to  the 
Zygomycetes,  and  divides  them  into  three  genera: — 1.  EnUmophtharay 
conjugation  evident  or  obscure.  2.  Empusa,  conidia-bearing  hyplue 
unbnmched,  resting-spores  formed  as  described  above  in  E.  Orytti. 
8.  Lamia,  conidia-bearing  hyphse  unbranched;  mycelium  filiform, 
with  organs  of  attachment ;  restingHspores  formed  in  the  apex  of  the 
hyphsa,  like  the  conidia,  but  the  conidia  are  larger  and  sphericaL 

The  warty  opaque  walls  of  the  resting-spores  of  Tarichium  differ 
from  those  of  the  other  Entomophthoreaa,  hence  its  true  position  is  at 
present  doubtful,  especially  as  its  conidia  are  still  unknown. 

ErUomophthora  rimosa  Sorokin  is  identical  with  Empusa  cuUds  A.  Br. 
and  possibly  his  E,  congUmeraia  with  E.  Qrylli  Fr. 

Oompietoria  complens,  described  by  Leitgeb  t  as  parasitic  on  the 
prothallia  of  ferns,  probably  belongs  to  this  group. 

Inflnenoe  of  Adds  on  Fermentation  and  on  the  Development  of 
Tomla.^ — ^M.  Hayduck  finds  that  different  acids  have  a  very  different 
effiM^t  on  the  production  of  Torula,  and  that  their  influence  on  the 
process  of  fermentation  is  not  always  in  proportion  to  this.  A 
tffiw^^fty  quantity  generally  hinders  the  production  of  Torula  than  its 

*  SB.  Akad.  Wiss.  Krakau,  March  20,  1882.  See  Bot  Ztg.,  xl.  (1882) 
p.  560. 

t  See  this  Jonrnal,  ii.  (1882)  p.  877. 

t  Zeiteohr.  f.  Spiritasmdastric,  iv.  (1881)  p.  341. 
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fermenting  power,  while  very  small  quantities  of  acid  may  even  have 
a  beneficial  effect  on  both  processes.  This  fermentation  is  promoted 
by  0  -  02  per  cent,  of  snlphoric  and  0  *  2-1  *  0  per  cent  of  lactic  acid  ; 
hindered  by  0*2  per  cent,  snlphoric,  0*1-0*18  per  cent,  hydro- 
chloric, 0*4-0*5  per  cent,  phosphoric,  and  about  2*5  per  cent, 
lactic  acid;  and  idtogether  prevented  by  0*7  per  cent  snlphnric, 
0 '  5  per  cent,  hydrochloric,  more  than  1  *  8  per  cent  phosphoric,  and 
more  than  4  *  6  per  cent,  lactic  acid.  The  development  of  Tonda  is 
promoted  by  0*02  sulphuric  and  0*1-0*5  per  cent  lactic  acid; 
hindered  by  0  *  07  per  cent,  sulphuric  and  1  *  5  per  cent,  lactic  acid  ; 
and  prevented  by  0  *  2  per  cent  sulphuric  and  4  *  0  per  cent  lactic  acid. 

Influence  of  Alcohol  on  the  Development  of  Torula.* — M.  Hay- 
duck  has  experimented  on  the  influence  on  the  production  of  Tortda 
of  alcohol  itself,  and  of  the  subsidiary  products  of  fermentation, 
succinic  acid,  glycerin,  nitrogenous  excretory  products,  and  fusel- 
oil.  The  small  quantity  of  succinic  acid  produced  in  fermentation  he 
finds  to  have  no  injurious  effect  on  the  production  of  Tortda  ;  nor  does 
glycerin  hinder  fermentation,  when  present  to  the  extent  of 
10  per  cent.  The  nitrogenous  products  are  also  without  injurious 
effect;  while  fusel-oil  acts  most  prejudicially  if  present  to  the 
amount  of  0  *  5  per  cent,  2  per  cent,  of  it  entirely  stopping  fermen- 
tation. Alcohol  itself  hinders  fermentation  when  present  in  small 
quantities ;  a  proportion  of  15  per  cent,  entirely  stopping  it.  From 
%-^  per  cent,  of  alcohol  in  a  saccharine  solution  greatly  injures  the 
development  of  Torula^  while  an  admixture  of  10  per  cent  appears  to 
stop  it  altogether. 

Hew  Species  of  Mortierella  (Muoorini).t—J.  Therry  and  Thierry 
describe  two  new  species  of  Mortierella  found  in  gardens  in  the 
neighbourhood  of  Lyons,  one  (M.  arachnoides)  in  hothouses,  the 
other  (itf.  Ficarice)  parasitic  on  the  leaves  of  Ptcaria  ranuncuUndefm 
The  former  is  remarkable  for  the  very  rapid  growth  of  the 
mycelium,  the  filaments  lengthening  as  much  as  several  metres  in  a 
single  night,  without  branching  or  anastomosing.  Both  have  an 
extraordinarily  rapid  destructive  effect  on  their  hosts,  killing  l^e 
leaves  in  the  open  ground  in  three  or  four  days,  under  a  bell-glass 
completely  disorganizing  them  in  three  or  four  hours. 

Development  of  Mould-Fungi  in  the  Bodies  of  Men  and  other 
Animals.} — T.  Leber  records  an  instance  of  purulent  ceratitis  in  the 
eye  caused  by  a  fungus-mycelium  introduced  into  the  cornea  on  a  glume 
of  an  oat  Experimenting  on  rabbits,  he  found  that  the  spores  of  Asper* 
giUu»  glaucus  introduced  into  the  eye  in  the  juice  of  fruits  germinate 
freely  ;  and  equally  at  a  temperature  of  14°  or  of  35°-37°  C.  This 
capacity  of  germination  in  the  bodies  of  animals  appears  to  take  place 
whatever  the  previous  condition  of  the  fungus,  and  independency  of 

*  Zeitsobr.  f.  Spiritnsindustne,  v.  (1882)  p.  188.  See  Bot.  Centralbl.,  ziL 
(1882)  p.  4. 

t  Revae  Mycol..  iv.  (1882)  pp.  160-2  (1  pi.). 

X  Berl.  klin.  Wochenachr.,  1882.    See  Bot  Centralbl.,  xi.  (1882)  p.  317. 
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llie  asBistazioe  of  man.  Similar  experiments  with  Penicmiwn  altogether 
tuM, ;  bat  this  was  probably  the  result  of  conditions  of  temperature, 
a  tempraatore  of  34*^—38°  C.  destroying  the  germinating  power  of  the 
spores  of  Pentcttttum.  Aspergillus  nigreseens,  on  the  other  hand,  while 
thriving  at  the  temperature  of  the  body,  did  not  develope  in  the 
oomea ;  the  oause  in  this  case  being  possibly  its  alkaline  reaction. 
LqdoAnx  hncealis^  which  occurs  abimdantly  in  the  mouth,  was  found 
to  derelope  also  in  the  cornea,  undergoing  no  change  from  its  altered 
conditiofns.  The  aathor^s  experiments  on  this  point  were  altogether 
&T0urable  to  the  view  of  the  constancy  of  species. 

Physiological  Effects  of  various  Ferments.* — ^Ph.  Van  Tieghem 
reports  the  results  of  a  series  of  investigations  made  by  M.  Oayon  on 
the  influence  of  Tarious  ferments  on  different  fermentable  b'quids. 

Mucar  drdnellaides^  when  vegetating  without  free  oxygen,  behaves 
precisely  like  Saecharomyces  eeremsuB  in  contact  with  the  wort  of 
wine  or  beer ;  the  beer  obtained  from  it  being  very  limpid  and  of  a 
sweet  somewhat  plum-like  taste.  But  with  cane-sugar  this  organism 
produces  no  inversion,  and  consequently  no  fermentation.  But  if 
into  the  liqnid  is  introduced  a  small  quantity  of  invertine,  or  any 
fungus,  like  Penicttttum,  which  produces  invertine,  fermentation  of 
the  inverted  suflur  immediately  sets  up ;  and  the  Jtfucor,  acting  from 
tikis  time  like  PenfCfUuiiii,  destroys  first  the  glucose,  and  then  the 
levuloee. 

In  the  absence  of  the  power  of  inverting  caneHsmgar  Mucor 
drdneUoides leBemhlea  M.  spinasus  and  Mueedo  and  Bhizopus  nigricans; 
and  these  experiments  determine  directly  for  the  first  time  that  the 
inversion  of  cane-sugar  must  necessarily  precede  its  fermentation,  in 
other  words,  that  it  is  not  directly  fermentable.  The  various  species 
oi Saecharomyces  behave  differently  in  relation  to  cane-sugar;  some,  like 
8.  cerevisics^  inverting  it,  while  others,  like  5.  apiculatus,  are  wanting 
in  this  power. 

From  tiieee  facts  M.  Gayon  draws  some  applications  which  may 
be  of  great  importance  from  an  economical  point  of  view ;  as,  for 
example,  in  the  separation  of  cane-sugar  from  other  saccharine  fluids, 
for  example  molasses.  The  reducing  sugar  may  be  destroyed  by 
fermentation  with  Mueor^  while  the  cane-sugar  remains  unaltered, 
and  may  be  crystallized.  He  is  also  able  to  account  for  the  reducing 
sugar  which  ^adually  forms  in  crude  cane-sugar,  and  sometimes  in 
that  of  beet.  This  sugar  is  inactive,  and  if  this  results  from  its 
essential  nature  the  mixture  ought,  when  fermented  by  Mucor^  always 
to  preserve  its  primitive  rotation  to  the  right.  If,  on  the  contrary,  it 
is  neutral  because  it  consists  of  a  compensating  mixture  of  glucose 
and  levulose,  then,  when  fermented  with  Jtfucor,  the  power  of  rotating 
to  the  right  ought  to  diminish  as  the  glucose  disappears,  then  to 
increase  from  the  destruction  of  the  levulose,  and  finally  reassume  its 
original  value.  Experiment  favours  this  latter  conclusion,  and  proves 
Uiat  the  reducing  sugar  is  an  inverting  sugar,  in  which  the  opposite 
powers  of  rotation  exactly  neutralize  one  another. 

•  Ann.  Sci.  Nat  (Bot)  xW.  (1882)  pp.  46-9. 
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Carriage  of  Schizomycetes  through  fhe  Air.* — 0.  t.  Nageli  and 
n.  Bnchner  have  determined  that  bacteria  and  similar  organisms  are 
not  taken  up  into  the  air  simply  by  eyaporation  of  the  fluids  in  which 
they  live,  nor  are  they  detached  fh>m  a  solid  substratum  by  currents 
of  dry  air  only.  In  order  for  the  germs  to  be  dispersed  tlm>ugh  the 
air,  they  must  first  be  scattered  by  drops  of  water,  and  are  then  taken 
up  by  currents  of  air.  This  view  is  of  importance  in  connection  with 
the  spread  of  malarial  fevers. 

Transition  between  Forms  of  Schizom7oete8.t — 0.  v.  Nageli  is 
of  opinion  that  all  known  forms  of  Schizomycetes  are  connected  by 
intermediate  links,  and  that  any  division  into  species,  however  con- 
venient for  the  purpose  of  description,  has  no  scientific  value.  There 
is  no  doubt  that  the  same  species  occurs  in  widely  different  forms 
dependent  on  the  mode  in  which  it  obtains  its  nourishment 

Fatty  Bodies  as  Generators  of  Bacteria.} — T.  Brisson  de 
Lenhar^  points  out  that  fatty  substances  on  mineral  bodies  or  used 
in  the  hair,  such  as  oil,  pomade,  glycerin,  &c.,  attract  the  numerous 
minute  germs,  especially  those  of  parasitic  fungi,  which  abound  in  the 
air ;  glycerin,  however,  is  not  so  deleterious  in  this  way  as  the  other 
substances  named.  Hence  a  very  common  source  of  baldnesa 
Building  and  funereal  stones  which  had  been  soaked  in  oil  in  order  to 
protect  inscriptions  on  them  from  the  influence  of  the  weather  were 
found  to  have  been  much  attacked  by  minute  fungi  from  the  very 
means  used  to  protect  them. 

Phosphorescence  caused  by  Bacteria.§—N.  Patouillard  describes 
a  specimen  of  Agancus  iicerlms  Fr.  from  the  Pyrenees  which  was 
strongly  phosphorescent.  A  microscopic  examination  showed  that 
the  phenomenon  was  due  to  innumerable  bacteria  allied  to  Bticterium 
catenula  Eh.,  mobile  and  colourless,  composed  of  a  variable  number 
of  cylindrical  rods  placed  end  to  end,  forming  a  straight  or  curved 
chain.  They  were  accompanied  by  a  great  number  of  another 
organism  allied  to  Saccharomyces,  consisting  of  a  hyaline  refringent 
globule,  often  with  a  brilliant  point  in  its  centre,  which  increased  by 
gemmation  after  the  ordinary  manner  of  a  torula.  Both  of  these 
organisms  were  found  at  a  considerable  depth  in  the  tissue,  as  well  as 
near  the  surface. 

The  phosphorescence  of  fungi  is  therefore  due  to  two  causes: 
first,  to  the  action  of  oxygen  on  the  tissue  of  the  fungus  itself,  as  in 
the  case  of  Agaricua  oleariua^  rbizomorpha,  and  exotic  luminous 
species;  secondly,  to  the  accidental  presence  of  parasitic  luminous 
organisms. 

Inoculation  of  Tuberculosis  through  Be8piration.||— In  order  to 
ascertain  whether  the  germs  of  tuberculosis,  if  present  in  the  air,  can 

♦  Med.  CentralbL,  xx.  (1882)  p.  513.    See  Natmforscher,  xv.  (1882)  p.  364. 

t  Unters.  uber  niedere  PUze  aus  dem  pflanzenphysiol.  lostltuta  MiinoheD,  i. 
(1882)  pp.  129-39. 

X  Actes  du  Oongrta  de  la  Bochelle,  Sect.  Bot.,  1882.  See  Bev.  MyooL,  iv. 
(1882)  p.  249. 

§  Rev.  Mycol.,  iv.  (1882)  pp.  208-9  (1  pi.). 

y  Comptes  Rendua,  xciv.  (1882)  p.  1391. 
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be  inluded  by  respiraiion,  Gibonx  prepared  two  boxes,  in  each  of  which 
be  placed  two  young  rabbits,  and  passed  daily  through  each  of  them 
20,000-25,000  ex.  of  air,  which  had  been  exhaled  by  phthisical 
pati^its  of  the  second  and  third  degree.  With  one  of  the  boxes  the 
air  was  first  filtered  through  a  wad  of  cotton-wool.  After  about  three 
aod  a  half  months,  the  rabbits  in  the  unprotected  box  died,  having 
suffered  loss  of  appetite,  thirst,  diarrhoea.  Sec,  and  the  lungs,  liver, 
and  spleen  were  found  to  be  tuberculated.  In  the  protected  box,  on 
ihe  contrary,  the  rabbits  were  still  perfectly  healthy,  and  on  autopsy 
not  a  trace  o{  tuberculosis  was  to  be  found. 

Parasitic  Myxomycetes.* — ^W.  Zopf  describes  a  new  myxomycete, 
Haphcoeeue  reticulatus^  belonging  to  tiie  Monadines^  and  specially  to 
the  YampyrellesB,  which  settles  in  great  quantities  in  the  muscles  of 
swine.  Its  structure  is  extremely  simple,  exhibiting  two  stages  of 
development,  sporangia  and  restingHspores.  The  sporangia  are 
globular,  and  their  membranes  are  tlun  in  places  where  the  delicate 
inner  wall  protrudes  in  the  form  of  papilled.  The  protoplasmic  con- 
tents break  up  into  portions  which  display  amoeboid  motions,  and 
£nally  escape  as  amoebea  through  the  gelatinized  papillae.  The 
XQSting-spores  are  globular  or  tetrahedral  with  rounded  comers,  re- 
aembluig  the  spores  of  some  ferns.  Their  strongly  thickened  and 
caticulanxed  membrane  is  marked  with  ridges  which  form  a  beautiful 
network.  The  author  has  not  determined  whether  the  parasite 
has  an  injurious  effect  on  the  host,  or  renders  its  flesh  unfit  for 
food. 

Alga. 

Karchesettia,  a  Hew  Genus  of  Floridese.t — Under  the  name 
M€urehe$eUia  spongioides^F.  Hauck  describes  a  new  type  from  Singapore, 
Madagascar,  and  Now  Caledonia,  belonging  to  the  Areschougiaceae. 
The  Callus  is  spongy  and  cartilaginous.  The  reproductive  organs  are 
placed  on  special  fertile  branches,  which  are  sometimes  scattered  over 
the  tiiallus,  but  more  often  collected  into  tufts  at  the  apices  of  the 
branches,  and  are  formed  from  the  growth  of  the  outer  branches  of 
the  filaments  of  the  thallus.  The  fertile  have  the  same  structure  as  the 
vegetative  branches,  but  in  their  fertile  portions  the  cells  of  the  outer 
layers  are  considerably  smaller.  The  cystocarps  are  sessile  on  the 
fertile  branches,  broadly  ovate,  with  moderately  thick  cellular  pericarp 
open  at  the  apex,  which  incloses  a  simple  or  lobed  roundish  nucleus, 
composed  of  a  large,  branched,  basal,  placental  cell,  the  peripheral 
branches  of  which  radiate  into  crowded  tufts  of  branched  segmented 
carpogenous  filaments,  the  upper  cells  of  which  become  carpospores. 
The  tetrasporangia  are  formed  in  somewhat  club-shaped  fertile 
branches,  the  upper  portion  of  which  is  swollen  into  a  nemathecium, 
which  developes,  by  the  growth  of  the  cortical  cells,  into  short  rows 
vertical  to  the  surfiEM^e ;  between  these  are  placed  the  longish,  very 
irrc^gnlarly  divided  tetrasporangia. 

♦  SB.  Bot.  Ver.  Prov.  Brandenburg,  1882,  pp.  55-6. 
t  Hedwigia,  xxi.  (1882)  pp.  140-1. 
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Chromophyton  BosanofSi.* — N.  Wille  fonnd,  associated  with 
Conferva^  Orthmra^  Spirogyra,  and  Mougeotia,  a  brown  palmella-like 
organism  which  he  identified  with  Woronin*s  Chromophyton  BosanojffU.^ 
As  described  by  the  discoverer,  he  found  two  kinds  of  zoospores,  one 
smaller  and  rounder,  the  other  larger  and  ovoid,  each  with  a  single 
ciliam.  After  swimming  abont,  they  attach  themselves  by  the 
anterior  ciliated  end  to  a  filamentous  alga,  and  become  encysted  ;  the 
encysted  form  contains  a  red  eye-spot,  and  again  developes  zoospores. 

The  organism  which  proceeds  from  the  ovoid  zoospores  is  identi- 
fied by  Wille  with  Ehrenberg's  flagellate  Epipyxie  utriculus,  and  the 
one  which  proceeds  from  the  spherical  zoospores  with  Stein's  flagel- 
late Chrysopyxis  hipes.  He  concludes  therefore  that  Chromophyton 
Bosanoffii  is  not  an  independent  organism,  but  that  it  must  be  regarded 
as  a  pcdmella-form  of  two  flagellate  Infusoria. 

Phyllosiphon  Ari8ari.t — F.  Schmitz  has  undertaken  a  fresh  ex- 
amination of  this  organism,  parasitic  in  Italy  on  the  leaves  of 
ArUarum  vulgare  ;  his  results  differing  in  some  respects  from  those 
already  obtained  by  L.  Just.§ 

The  thallus  of  the  parasite  spreads  extensively  through  the  inter- 
cellular spaces  of  the  parenchyma  immediately  beneath  the  palisade- 
parenchyma  of  the  leaf;  and  in  these  spaces  the  filaments  branch 
normally  and  almost  invariably  dichotomously,  lateral  branches  being 
very  rarely  seen.  Their  average  diameter*  is  from  25  to  85  ^;  when 
the  apical  growth  has  ceased  they  increase  in  diameter  to  about  60  /a, 
and  the  formation  of  spores  commences.  The  filament  dichotomises 
repeatedly,  and  thus  becomes  changed  into  a  more  or  less  ramifying 
tuft  of  branches  of  equal  or  unequal  length,  which  are  sometimes 
swollen  into  a  club-shape  at  the  extremity.  The  spores  then  begin 
to  be  formed  in  the  interior.  This  portion  is,  however,  never 
separated  from  the  rest  of  the  thallus  by  a  septum.  Th^  vegetative 
and  the  spore-forming  stage  of  the  thallus  are  not  sharply  separated 
the  one  from  the  other.  The  wall  of  the  filament  is  simple  at  the 
growing  extremity,  double  in  the  older  parts,  the  outer  layer  being 
cuticularized.  The  growing  apices  of  the  filaments  contain  a  parietal 
layer  of  protoplasm,  with  strings  of  the  same  substance  crossing  the 
central  cavity,  and  containing  drops  of  oil.  The  protoplasm  contains 
a  number  of  nuclei  of  irregularly  spherical  or  lenticular  form,  each 
of  which  has  usually  a  nucleolus;  the  nuclei  increase  rapidly  by 
division. 

In  the  growing  apices  the  protoplasm  is  completely  colourless, 
but  further  backwards  it  gradually  assumes  a  yellowish  green  and 
ultimately  green  colour.  This  is  not  due  to  a  general  colouring  of 
the  entire  protoplasm,  but  to  a  number  of  excessively  minute  disk- 
shaped  chlorophyll  bodies  dispersed  through  it.  It  contains  also  a 
number  of  globular  starch-grains,  which  vary  greatly  in  size,  and 

♦  SB.  Bot  Ver.  Prov.  Brandenburg,  1882,  pp.  49-50. 
t  See  this  Journal,  i.  (1881)  p.  100. 

J  Boi  Ztg.,  xl.  (1882)  pp.  523-30.  539-55,  563-73,  579-83. 
§  See  thifl  Journal,  ii.  (1882)  p.  3<J1. 
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diffar  in  some  of  their  reactions  fix>in  ordinary  staroh,  and  may  possibly 
be  sphero-crystalB. 

The  entire  protoplasm  of  the  filaments  from  the  apex  to  the  base  of 
the  last  branch  is  nsed  np  in  the  production  of  the  spores,  with  the 
exception  of  the  outermost  parietal  layer,  which  remains  behind 
between  the  spores.  This  always  results  from  a  small  mass  of  proto- 
plasm surrounding  one  of  the  small  nuclei  and  contaimng  a  single 
disk-shaped  chlorophyll  body  becoming  separated  off  to  an  independent 
existence.  These  are  rapidly  inclosed  in  a  membrane,  and  become 
the  ellipsoidal  spores,  which  contain  a  colourless  homogeneous  proto- 
plasm, a  single  dilorophyll-disk  attached  to  one  of  the  longer  walls,  a 
nucleus,  and  drops  of  oiL  The  spores  vary  greatly  in  size,  the 
average  length  being  from  2-6 /a,  and  the  average  breadth  from 
l-5-2-6^ 

The  minnte  spores  escape  in  vast  numbers  in  a  dark-green 
mucilage  to  the  surface  of  the  leaf,  the  outer  layer  of  the  wall  of  the 
filaments  bnrsting  in  consequence  of  the  eager  absorption  of  water  by 
the  inner  layer.  Some,  however,  remain  within  the  filaments,  where 
they  show  Uie  first  indications  of  germination.  Further  stages  of 
germination  were  not  observed. 

With  regard  to  the  systematic  position  of  Phylloaiphon,  Schmitz 
is  disposed  to  place  it  in  or  near  the  Siphonese.  It  differs,  however, 
essentially  from  Vaueheria  in  the  mode  of  reproduction  and  of  forma- 
tion of  the  spores,  and  displays  greater  affinity  to  Udotea,  Holimedaj 
and  some  allied  genera.  From  the  latter  it  differs  chiefly  in  the 
spores  being  inclosed  in  a  membrane  and  motionless  instead  of  being 
naked  and  biciliated. 

Argentine  and  Patagonian  AlgsB.* — O.  Nordstedt  has  examined 
algse  sent  by  Professor  G.  Hieronymus  from  the  Argentine  Bepublio 
and  Patagonia,  some  of  which  were  found  in  the  neighbourhood  of 
Cdrdobas,  in  the  Cordilleras  of  the  province  Bioja,  and  in  the  Sierras 
Famatina  and  Yelasco ;  while  others  were  collected  by  P.  O.  I^orenz 
and  G.  Niederlein  on  the  military  expedition  of  the  Argentine  General 
Boca  to  the  Bio  Negro.  Thirty-seven  kinds  are  determined,  belonging 
to  twenty-three  genera,  besides  undetermined  kinds  (mostly  sterile 
Zygnemacen)  belonging  to  seven  other  genera.  The  following  are 
the  new  forms : — Penium  conapersutn^  Wittr.  fi  americanum^  with  four 
chlorophyU-masses  as  in  P.  interruptum;  Coamarium  gemmi/erum 
Br^Kj  a  form  which  resembles  (7.  Quo^'UtM ;  Tolypathrix  penidllaia 
(Ag.  ?)  Thuret,  fi  gracilis^  and  some  other  forms  differing  but  slightly 
from  the  European.  The  alga-flora  of  the  countries  in  question 
ames  very  closely  with  the  European,  there  being  only  three  kinds 
which  do  not  also  appear  in  Europe :  Euastrum  quadratum  Nordst., 
VoMcheria  Hookeri  Efitz.,  and  Batrachoepermum  (DiUenii  var.  ?)  Puig- 
garianum  Grun. 

Swedish  Pediastre®,  ProtococcaoeflD,  and  PalmellaceflD.t — G. 
Lagerheim  describes  68  species,  belonging  to  29  genera,  of  algce  from 

*  Bot  Kotiser,  1882,  pp.  46-51. 

t  Ofyenigt  af  kongl.  Veteoak.-iUcad.  Forhandl.  (1882)  pp.  47-81  (2  pU.). 
8oe  Bot  CeDtnlbl.,  xU.  (1882)  p.  33. 
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the  Hammarby  lake  and  neigbboiiring  rooks  at  Danyiken  near  Stock- 
holm, of  which  seyeral  species  and  yarieties  are  new.  He  gives  also 
genera]  critical  remarks  on  the  families  named  aboye. 

The  genns  SeenedetmuM  is  divided  into  two  sections,  the  first  of 
which  belongs  to  the  tme  Pediastrece,  while  the  second  is  nearly 
allied  to  some  species  of  Palmellaoesd,  as  Baphidium  and  SelenoOtrum. 
The  following  are  given  as  their  characters : — Sect.  L  Ohtusi.  Cellule 
ntroque  polo  plermnque  obtosad  vel  rotondatsB.  Codnobiom  filiale 
mptora  membnaua  oellolffi  matricali  libenun  fit  Membrana  celln- 
larnm  adoltarom,  com  membnuia  speciemm  Sectionis  U.  com- 
parata,  snbcrassa.  5.  hiJugaiuSf  rculto^M,  alternoM,  denticukUug  n.  sp., 
acuUoUUms^  H}f§tr%a  n.  sp.,  dispar^  and  quadricauda.  Sect.  U.  Acuti, 
Oellolsd  ntroque  polo  plerumque  plus  minusve  acutsd.  Propogatio 
incerta.  *  Membrana  ceUularum  adultarum  cum  membrana  speoierum 
Sectionis  L  oomparata,  tenuis.    8.  attenwUu$  and  Miquus. 

The  diagnosis  follows  of  ActinoMirum^  a  new  genus  of  Palmel- 
laces : — Oeuul»  fnsiformes,  rarius  fere  obdavate  vel  cylindric®,  a 
centre  oommum  radiatim  ezeuntes,  familias  quadrioellulares  vel  ooto- 
cellulares,  libere  natantes,  formantes.  Propagatio  divisione  succedanea 
cjtioplasmatis  cellularum  fit,  et  familia  filialis  eo  modo  formata 
ruptura  membrane  oellale  matricalis  libera  fit.  Zoospore  ignote. 
Onlvspecies  A.  HarUzsckii;  long,  cell,  10-24 /a;  crass.  3-6 /i. 

The  previously  unknown  mode  of  reproduction  of  Selenastrum  is 
thus  described.  In  S,  acuminatttm  n.  sp.  the  oeU-contents  first  divide 
lengthwise  into  two  halves,  the  two  daughter-cells  again  dividing  by 
an  oblique  wall.  These  four  cells  sometimes  directly  constitute 
themselves  into  a  new  coenobium,  but  usually  only  after  another 
division,  in  which  case  either  the  whole  eight  cells  may  form  a  new 
coenobium  after  the  bursting  of  the  membrane  of  the  mother-cell,  or 
they  may  constitute  two  coenobia  of  four  cells  each.  Selenattrum 
forms  a  connecting  link  between  the  Pediastree  and  PalmellaoesB. 

In  Urococcu8  insignii  Eutz.,  (^Chroococcue  macrococciui)  p  ferrv^ 
gineua  Lagerh.,  neither  the  stipes  nor  all  the  integuments  of  the  cell 
'  are  coloured  blue  by  chlor-iodide  of  zinc,  but  usually  only  the  inner- 
most of  the  latter. 

The  formation  of  new  coenobia  of  DictyotphcBrium  reniforme  takes 
place  by  each  mother-cell  dividing  by  repeated  bipartition  into  eight 
daughter-cells,  all  the  membranes  of  the  original  coenobium  and  of 
the  stipites  being  absorbed.  In  D,  Ehrenhergianum  and  pulchellumy 
on  the  contrary,  ike  mother-cells  only  divide  into  four  daughter-cells 
arranged  in  a  cross,  which  then  separate,  and  finally  form  new  coenobia 
by  repeated  bipartition. 

Crenothrix  Kiilmiana  as  a  Contaminator  of  Water.*  —  The 
water  which  supplies  Lille,  from  the  springs  at  Emmerin,  haying 
become  undrin^ble  in  consequence  of  a  red  deposit  and  foetid  taste 
and  smell,  was  found  by  A.  Giard  to  be  infected  with  Crenothrix 
Kiihniana,  which  precipitates  oxide  of  iron  from  aerated  water.  He 
found  the  microgonidia  formed  by  transverse  division  in  the  sporangia 

♦  Comptes  Rendos,  xiv.  (1882)  p.  247. 
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or  ienniuftl  sweUings  of  the  fOaments  to  be  endowed  with  active 
moTement  by  means  of  a  ciliam.  From  the  g<midia  was  developed  an 
imgnlar  meriBmopodia-form,  which  soon  passed  into  a  zoogloea-like 
maae,  and  finally  into  regnlar  cylindrical  tubes  of  different  lengths. 
The  palmella-form  described  by  2k>pf  he  regards  as  a  different  organism 
belonging  to  Aacocoecus,  The  only  remedy  he  believes  to  be  filtering ; 
bat  recommends  that  the  water  for  the  supply  of  large  towns  shomd 
be  obtained  from  deeper  sources,  and  from  springs  free  of  salts  of 
fezroQs  oxide  and  far  removed  from  industrial  establishments. 

Alga  parasitic  on  a  Snake.* — ^P.  Magnus  describes,  under  the 
name  Vladaphora  {Spongomorpha)  aphiophila,  a  fresh-water  alga  found 
on  the  Siamese  fresh-water  snake,  jSerpeton  tentaculatutn.  The  dark- 
green  plant  branches  profusely,  three  branches  nearly  in  one  plane 
springing  from  each  node.  From  the  lower  cells  of  the  main  stem  and 
of  ihe  lower  branches  spring  unicellular  fibres,  which  serve  as  organs 
of  attarhmqit,  and  enable  ^e  plant  to  resist  the  water  through  which 
the  snake  swims.  Associated  with  the  Cladophora  is  a  characteristic 
vegetation  consisting  of  a  number  of  diatoms,  a  Chamcesiphon  and  a 
Uloihnx. 

StrnctiiTe  of  I>iatom8.t — M .  W.  Prinz  replies  to  the  objections 
made  by  Mr.  Deby,  CJount  Castracane,  and  Prof.  A.  Grunow  (Vol.  L 

(1881)  pp.  608  and  609,  and  11.  (1882)  p.  246),  to  his  view  of  the 
perforation  of  the  valves  of  the  species  of  diatoms  examined  by  him 
m  thin  rock  sections. 

He  considers  that  his  objectors  have  drawn  their  principal  argu- 
ments from  i»cia  observed  in  different  conditions  and  from  the  exami- 
nation of  species  different  from  those  which  he  described.  He  agrees, 
however,  that  there  are  many  species  which  present  details  of  structure 
which  teach  nothing  in  regBod  to  the  conformation  of  other  species  of 
similar  appearance. 

The  d^ils  of  the  structure  of  Pleurostgma  angulaium,  for  instance, 
are  too  complicated  and  delicate  to  decide  the  question.  The  thinnest 
sections  of  this  species  always  comprise  at  least  two  rows  of  pearls  or 
pores.  The  siliceous  membranes  which  contain  these  details  will  give 
m  section  the  image  of  two  continuous  lines,  one  inner  and  the  other 
outer.  It  is  this  which  causes  Dr.  L.  Fldgel  X  to  maintain  the 
existence  of  chambers  closed  by  these  membranes.  This  image  is 
produced  with  all  the  sections,  even  those  of  the  large  species ;  but 
this  aspect  disappears  when  the  section  is  sufficiently  thin  and  it  is 
examined  by  high  powers.  We  then  see  that  the  black  lines  repre- 
senting the  membranes  are  discontinuous,  and  cut  by  bright  lines 
which  correspond  to  the  openings.  To  study  these  details  the  thin- 
ness of  the  section  must  have  relation  to  the  fineness  of  the  markings 
to  be  resolved.  The  greater  part  of  the  beautiful  work  of  Dr.  Fldgel 
has  been  put  in  doubt  by  the  observations  of  MUller,§  who  has  shown 

*  BB.  Ge0.  natorf.  Freunde  Berlin,  June  20,  1882.    Bee  Dot  Gentralbl.,  zii* 

(1882)  p.  75. 

t  BulL  Soc.  Belg.  Micr..  ix.  (1882)  pp.  23-7. 
X  Arch.  f.  Mikr.  Anat,  vi.  (1870)  p.  472. 
$  Boi  Ztg.,  1872,  p.  242. 
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that  the  sections  of  the  former  were  too  thick,  and  that  the  closed 
chambers  which  he  described  must  be  open,  as  they  were  filled  up  by 
the  immersion  in  balsam.  M iiller,  howeyer,  only  admits  an  aperture 
on  the  outer  side. 

Impressions  on  collodion  do  not  appear  to  have  given  the  results 
expected  by  the  authors  who  employed  it.  On  the  other  hand,  the 
submersion  of  the  yalves  has  equally  famished  fieusts  which  are 
wanting  in  concordance. 

Photographs,  again,  give  only  illusory  diffiraction  images,  and  the 
suggested  examination  of  the  valves  by  reflected  light  cannot  eliminate 
these  errors. 

To  show  the  difficulty  of  these  investigations  it  is  sufficient  to  recall 
the  fact  that  the  parts  which  are  much  less  delicate,  such  as  the  con- 
nective, the  raphe,  and  the  nodules,  still  give  rise  to  very  diverse  inter- 
pretations. M.  Prinz  thinks  that  these  divergences  originate  in  great 
part  from  the  want  of  distinctness  in  the  sections  obtained  by  cutting 
diatoms  contained  in  a  medium  without  consistency,  such  as  gum  arabic. 

The  auUior  is  about  to  re-examine  some  diatomiferous  rocks  with 
the  assistance  of  Dr.  Van  Ermengem. 


MICEOSOOPY. 
a.  Instruments,  Accessories,  &c. 
Boeoker*8  Air-pump  Microscope. — ^E.  Boecker,  of  Wetzlar,  manu- 
factures the  air-pump  Hicrosoope  shown  in  Fig.  7,  which  enables 

an  object  to  be  examined  in  a 
^®'  '''  vacuum  under  the  Microscope, 

and  the  progressive  effects  at- 
tendant upon  the  exhaustion 
of  the  air  watched,  as  well  as 
serving  for  the  more  ordinary 
purposes  of  an  air-pump  in 
mounting. 

The  apparatus  is  secured  to 
the  table  by  the  clamp  A,  and 
the  piston  of  the  pump  B  is  put 
in  operation  by  the  handle  O 
acting  on  a  rack  and  pinion  D  E. 
The  chamber  F  (2|  x  f  in. 
deep),  in  communication  with 
the  pump,  is  pierced  with  a 
oentnd  aperture  which  is  closed 
by  a  j)iece  of  glass,  allowing 
the  light  from  tibe  mirror  G  to 
reach  the  object  placed  in  the 
chamber.  The  latter  is  made 
air-tight  by  a  circular  glass 
plate  greased  at  its  margin. 
H  is  file  tap  for  readmitting 
the  air.     Either  a  simple  or  a  compound  Microscope  can  be  attached 
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to  the  arm  I,  and  the  object  observed  while  the  chamber  in  which  it 
18  placed  is  being  ezhansted/ 

LnproYed  Oriffith  Club  Mioro8Cope.t — The  original  '<  Griffith 
Club  Miczoecope  "  was  described  in  Vol.  I.  (1881)  p.  293.  Since  that 
time  important  changes  have  been  made  by  Mr.  E.  H.  Griffith,  so  that 
Teiy  litde  of  the  original  form  is  left,  as  will  be  seen  on  comparing 
figs.  8  and  9  with  the  earlier  illustrations.    It  retains  its  originiu 


Fig.  8. 


I  in  appreciation  of  the  honour  conferred  on  the  inventor  by  the 
**  Oriffith"  Clubs  of  Detroit  and  Danville,  U.S.A.    It  is  a  fullnsized 

*  8ioce  the  above  was  in  type  we  observe  that  a  nearly  identical  instrument 
is  described  by  Dr.  L.  Dippel  (in  *  Das  Mikroskop,'  2nd  ed.  1882,  p.  685,  fig.  496) 
as  mi^**  bv  Zeiss. 

t  Pk»-  Am«-  Soc.  Micr.,  5th  Annnal  Meeting,  1882,  pp.  149-52  (S^flgs.). 

8er.  2.— Vol.  III. 
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instrument  and  the  main  and  draw  tnbee  have  the  Society  sorew. 
The  coarse  adjustment  is  effected  by  rack  and  pinion  on  the 
''Jackson"  principle,  and  has  about  3  in.  of  motion.  The  fine 
adjustment,  which  appears  to  be  both  simple  and  efficient,  is  effected 


bj  the  application  of  a  worm-wheel  and  tangent-screw  to  the  axis  of 
the  pinion  of  the  coarse  adjustment.  The  worm-wheel  is  on  this  axis, 
near  the  limb,  and  it  is  acted  upon  by  the  tangent-screw  being  sprung 
against  it,  the  milled  head  of  which  is  shown  behind  the  limb 
in  fig.  8.    When  the  coarse  adjustment  is  in  use,  a  "  snail  "-shaped 
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mirror-bar  is  adjostable  in  length,  and  the  mirror  can  be  set  at  any 
angle  above  or  below  the  stage,  allowing  any  obliquity  of  illnmina- 
tion  for  opaque  and  for  transparent  objects.  The  standard  divides 
midway  between  the  body  and  the  foot,  and  the  base  may  be  detached, 
and  the  body  set  on  an  extra  standard  (fig.  9),  with  a  screw  at  the  end 
for  fixing  it  in  a  tree,  laboratory  table,  &c.  The  base  being  inverted 
and  placed  on  a  spindle,  which  is  always  in  position  in  the  box, 
becomes  a  turntable,  provided  with  self-adjusting  clips  for  holding 
the  slide.  Three  rods,  with  silvered  balls  at  one  end,  are  the 
supports  for  the  Microscope,  and  they  give  momentum  to  the  turn- 
table when  in  use.  Two  small  holes  in  the  edge  of  the  turntable 
foot  allow  the  attachment  of  an  adjustable  lamp-holder,  which  is 
furnished  with  a  lamp  for  class,  lecture,  and  exhibition  use.  A  case 
about  7^  in.  long,  5^  in.  wide,  and  8  in.  deep,  internal  measure,  holds 
the  instrument  when  packed  (fig.  10),  and  it  may  be  taken  down  and 
packed  for  travelling  or  be  taken  from  the  box  and  set  up  ready  for 
use  in  a  few  seconds,  "  making  the  Microscope  not  only  a  first-class 
monocular  for  home  and  office  use,  but  also  for  the  tourist  and  the 
naturalist."  The  Bausch  and  Lomb  Optical  Company  are  the 
makers. 

**  Midget  **  Miorosoope. — Owing  to  a  misunderstanding  the  accom- 
panying woodcut  (fig.  il)  of  this  Microscope  was  not  given  with 

its  description  at  p.  862  of  Vol.  U. 
(1882),  only  the  outline  drawing 
to  scale  appearing  with  fig.  156  for 
comparison. 

Mioroscopes  for  the  Examina- 
tion of  Divided  Circles.* — A  some- 
what novel  application  of  Micro- 
scopes is  seen  in  WansohafTs  appa- 
ratus for  examining  divided  circles 
(fig.  12).  The  various  parts  of  the 
base  of  the  instrument  are  indicated 
by  the  letters  a,  &,  c,  d,  and  e,  but 
these  do  not  require  notice  here. 

The  lower  fixed  disk  has  two 
arms,  upon  which  are  adjusted  four 
Microscopes  intended  to  be  directed 
upon  the  divisions  of  the  circle 
under  examination.  The  body- 
tube  in  all  is,  for  greater  con- 
venience, bent  outwards,  with  a 
prism  at  the  angle.  The  power 
!  is  about  60.  The  arm  1  is  im- 
movable, whilst  2,  with  its  sup- 
ports, can  be  revolved,  so  that  the 
Mioroscopes  on  the  two  arms  respectively  can  be  placed  at  any  desired 

*  Bericht  iiber  die  wiss.  Instnimeiite  auf  der  Berliner  Gewerbeausstellang 
im  Jahre  1879  (L.  Loewenberg),  pp.  74-6  (1  fig.). 
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tagle  to  each  other.  In  order  that  they  may  be  brought  quite  close 
tc^ether,  those  on  the  acrm  1  are  filed  perpendicuhtrly  to  the  plane 
of  the  disk,  while  those  on  2  are  inclined  outward,  so  that  the  same 
dirision  can  be  obserred  through  two  Microscopes. 

The  illumination  of  the  circle  is  effected  through  four  tubes  / 


Fig.  12. 


attached  to  the  Microscopes,  through  which  by  means  of  concave 
mirrors  and  reflecting  prisms,  the  light  from  four  lamps  is  conducted 
down  on  the  part  of  tfie  circle  to  be  examined* 

Prof.  W.  A.  Bogers,  it  will  be  remembered,  uses  for  the  same 
purpose  the  arrangement  devised  by  Mr.  Tolles,  in  which  a  prism  is 
inserted  between  Sie  lenses  of  the  objective.*  This  would  appear 
to  be  more  convenient  on  the  whole. 


Cf.  this  Journal,  iii.  (1880)  p.  754. 
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In  Foefls's  Befleoiing  Qoniometer*  (fig.  13)  two  Microsoopes 
are  alBO  arnudged  in  a  Bomewhat  peouliar  nuoiner  for  reading  off  the 


divisions  on  the  divided  circle.  One  passes  through  the  telescope 
and  the  other  through  the  collimator  of  the  instmment,  as  shown  in 
&e  fignrcf 

*  Bericht  iiber  die  wiss.  IiiBtramente  anf  der  Berliner  (Jewerfoeanntellang 
im  Jahre  1879  (L.  Loewenberg),  pp.  321-30  (4  figg.). 

t  The  left  (Bimilar)  half  of  the  woodcut  has  been  removed.  The  lettering 
refers  to  the  parts  of  the  instniment  other  than  the  Miorosoope. 
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Abbe'f  Camera  Lncida.* — ^Dr.  L.  Dippel  describes  an  addition  to 
this  apparatus  t  by  which  drawing  with  high  powers  is  much  facili- 
tated. Between  the  prism  and  the  mirror  are  interposed  two  movable 
glass  plates  of  different  tints,  which  can  be  used  together  or  separately 
and  serve  to  equalize  the  illumination  of  the  field  and  the  paper. 
Dr.  Dippel  adds,  <*  so  £&r  as  my  experiments  go  the  modified  instru- 
ment surpasses  all  drawing  instruments  known  to  me  in  so  high  a 
d^ree  that  it  must  come  into  very  general  use." 

CamenD  LucidsB  of  Hobert  and  of  Doyere  and  Klne-Edwards.!— 
We  describe  and  illustrate  these  forms  more  as  a  "contribution  to 
the  history  of  the  camera  lucida"  than  as  offering  any  novelty 
at  the  present  day.     In  the  form  introduced  by  Nobert  (fig.  14) 

Fig.  14. 


A  is  a  rectangular  prism  and  B  a  glass  plate  above  the  eye-piece, 
inclined  at  an  angle  of  45%  and  composed  of  thin  glass  to  avoid 
double  reflection.  The  arrangement  is,  however,  of  Uttle  use  with 
high  eye-pieces. 

The  camera  lucida  of  Doyere  and  Milne-Edwards  (fig.  15)  is 

Fio.  15. 


included  in  the  catalogues  of  most  Oerman  opticians  at  the  present 
time,  and  has  the  advantage  that  it  can  be  used  with  a  high 
magnifying  power  and  with  &e  strongest  eye-pieces.  Dr.  L.  Dippel 
certifies  that  he  has  used  it  *<  almost  exclusively  for  years,  and  can 

*  Bot.  GentndbL,  xU.  (1882)  pp.  211-2. 

t  Bee  this  Journal,  u.  (1882)  p.  261. 

X  Dippel,  L.,  <Da8  Mikroskop  und  aeine  Anwendung,'  1867,  pp.  232-3  (2  figs.). 
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reoommend  ii  with  perfeot  confidence  as  one  of  the  most  efficacions 
forms  of  drawing  apparatus.'' 

It  consists  of  two  rectangular  prisms,  of  which  the  smaller  a  is 
placed  oyer  the  eye-piece,  while  the  larger  h  reoeiTes  the  reflection 
of  the  drawing  pencil.  As  the  prism  over  the  eye-pieoe  is  very 
small,  the  ohserver  can  look  past  it  at  the  image  of  the  object  in  the 
Microscope,  whilst  the  paper  and  the  point  of  the  pencil  appear 
projected  above  it. 

Orunow*8  Camera  Luoida.*  —This  is  a  modification  of  the  Abbe 
instrument,  the  mirror  being  replaced  by  a  rectangular  prism  as  in 
the  Nobert  and  other  forms.  r-..« 

Objectives  of  Large  Aperture.t — ^Dr.  J.  Pelletan  criticizes  Dr. 
Oarpenter's  remarks  on  this  subject  at  Montreal,:^  ^^^  ^  regard  to 
injury  to  the  eyesight  suggested  as  the  result  of  the  use  of  a  i-lOths 
in.  of  large  aperture,  considers  it  an  ^  accusation  as  well  founded  as 
to  say  that  too  large  a  hat  will  produce  corns  on  the  feet."  If  it  is 
the  fact  that  certain  objectives  may  injure  the  sight  it  is  the  high 
powers  with  small  angle,  deficient  in  light,  resolving  badly,  and 
requiring  "  efforts  of  vision,"  so  to  say,  rather  than  the  relatively  low 
powers  of  large  angle,  bright,  and  showing  at  once  the  image  of  the 
object  clearly  resolved. 

He  also  claims  as  conclusive  evidence  in  favour  of  the  necessity  of 
objectives  of  the  largest  aperture  the  admission  of  Dr.  Carpenter  that 
the  flagella  of  Bacterium  termo  could  not  have  been  discovered  with- 
out sudi  objectives.  The  ^in.  of  40^  could  not  be  of  any  use  to  a 
microscopist  for  delicate  and  serious  observations,  neither  to  the 
diatomist  nor  to  the  investigator  of  the  histological  elements  who 
requires  a  large  aperture  to  enable  him  to  follow  a  fibril  layer  by 
layer  so  as  to  determine  all  the  relations  of  its  position  and  the  precise 
point  where  it  ends. 

Abbe's  Method  of  Testing  Objectives.— The  late  Dr.  H.  E. 
Fripp  published,  in  1877,§  an  account  of  Prof.  Abbe's  method  of 
testing  the  optical  quality  of  objectives,  which  he  suggested  might  be 
usefuUy  transferred  to  the  pages  of  this  Journal.  Various  causes 
have  hitherto  prevented  this,  but  we  are  now  able  to  print  it : — 

In  ordinary  practice,  microscope  objectives,  if  tested  at  all  by 
their  possessors,  are  simply  subjected  to  a  comparison  of  performance 
with  other  lenses  tried  upon  the  same  '*  test  objects."  The  relative 
excellence  of  the  image  seen  through  each  lens  may,  however,  depend 
in  a  great  part  upon  fortunate  illumination,  and  not  a  little  upon  the 
experience  and  manipulative  skill  of  the  observer ;  besides  which  any 
trustworthy  estimate  of  the  performance  of  the  lens  under  examina- 
tion involves  the  oonsideration  of  a  suitable  test  object,  as  well  as  the 
magnifying  power  and  aperture  of  the  objective.  The  structure  of 
the  test  object  should  be  well  known,  and  the  value  of  its  ^  markings," 

♦  Amer.  Mon.  Micr.  Journ.,  iii.  (1882)  p.  201  (1  fig). 

t  Journ.  de  Microgr.,  vi.  (1882)  pp.  543-4. 

X  See  this  Journal,  ii.  (1882)  pp.  698  and  854. 

§  Troc.  Bristol  NaturalisW  Soc.,  ii.  (1876-9)  pp.  3-11  (2  fig8.). 
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if  intended  to  indicate  microsoopical  dimensionB,  flhonld  be  accurately 
Ascertained,  care  being  taken  that  the  minuteness  of  dimensions  and 
general  delicacy  and  perfection  of  the  test  object  should  be  adapted  to 
ihe  power  of  the  lens.  A  fairly  correct  estimate  of  the  rekUive  per- 
formance of  lenses  of  moderate  magnifying  power  may  doubtless  be 
thus  made  by  a  competent  observer,  but  it  is  not  possible  from  any 
comparisons  of  this  kind  to  determine  what  may  or  ought  to  be  the 
ultimate  limit  of  optical  performance,  or  whether  any  particular  lens 
under  examination  has  actually  reached  this  limit. 

Assuming  the  manipulation  of  the  instrument  and  the  illumination 
of  the  object  to  be  as  perfect  as  possible,  and,  further,  that  the  test- 
object  has  been  sel^ted  with  due  appreciation  of  the  requirements  of 
perfect  optical  delineation,  a  fair  comparison  can  only  be  drawn 
between  objectiyes  of  the  same  magnifying  power  and  aperture. 
Which  of  two  or  more  objectives  gives  the  better  image  may  be 
readily  enough  ascertained  by  such  comparison,  but  the  values  thus 
ascertained  hold  good  only  for  the  particular  class  of  objects  examined. 
The  best  performance  realized  with  a  given  magnifying  power  may 
possibly  exceed  expectation,  yet  still  be  below  what  might,  and  there- 
fore ought  to  be  obtained.  On  the  other  hand,  extravagant  expecta- 
tions may  induce  a  belief  in  performances  which  cannot  be  reidized. 
The  employment  of  the  test  objects  most  in  use  is,  moreover,  calcu- 
lated to  lead  to  an  entirely  one-sided  estimation  of  the  actual  working 
power  of  an  objective,  as,  for  example,  when  "  resolving  power "  is 
estimated  by  its  exlreme  limits  rather  than  by  its  general  efficiency ;  or 
**  defining  power,"  by  extent  of  amplification  rather  than  by  clearness 
of  outline.  So  that  an  observer  is  tempted  to  affirm  that  he  can 
discern  through  his  pet  lens  what  no  eye  can  see  or  lens  show.  This 
happens  chiefly  with  the  inexperienced  beginner,  but  not  unfrequently 
also  with  the  advocate  of  extremely  high  powers,  in  whose  mind 
separation  of  detail  means  analysis  of  structure,  and  optically  void 
interspaces  prove  the  non-existence  of  anything  which  he  does  not  see. 

As  much  time  is  often  lost  by  frequent  repetition  of  these  com- 
petitive  examinations  (which  after  all  lead  to  no  better  result  than 
that  the  observer  finds  or  fancies  that  one  lens  performs  in  his  hands 
more  or  less  satisfiEtctorily  than  some  other  lens),  it  seems  worth  while 
to  inyite  attention  to  a  mode  of  testing  which  can  be  readily  practised 
by  any  person,  with  a  fair  certainty  of  being  able  to  form  a  really 
correct  estimate  of  the  working  capacity  of  his  instrument,  measuring 
this  by  a  standard  of  strict  opticid  requirements.  The  advantage  of 
substituting  some  such  proceeding  for  the  comparative  trial  of  lens 
against  lens,  so  long  in  vogue,  can  scarcely  be  disputed.  For, 
although  the  best  warrant  of  a  well-constructed  lens  is  the  fair  repu- 
tation of  its  maker,  and  the  choice  of  an  objective  resolves  itself  for 
the  most  part  into  the  selection  of  the  particular  make  of  one  or  other 
of  the  b€«t  accredited  opticians,  still,  when  the  instrument  is  pur- 
chased, its  possessor  frequently  becomes  haunted  by  the  desire  to  pit 
its  performance  against  that  of  some  neighbour's  instrument,  or  to 
match  the  performances  traditionally  accepted  in  our  handbooks.  A 
short  and  easy  method  of  testing  an  objective,  not  by  comparison  with 
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others  only,  but  by  itself  and  on  its  own  merits,  affords  not  only  the 
most  direct  and  positive  evidence  of  its  qualities  to  those  who  are 
more  concerned  in  proving  their  instmments  than  using  them,  but 
also  yields  to  the  genuine  worker  the  satisfying  conviction  that  his 
labour  is  not  frustrated  by  &ulty  construction  and  performance  of  his 
instrument.  It  is,  however,  to  be  borne  in  mind  that  the  microscopist, 
in  any  scrutiny  of  the  quality  of  his  lenses  which  he  may  attempt,  has 
no  other  object  in  view  than  to  acquire  such  insight  into  the  optical 
conditions  of  good  performance  as  will  enable  Imn  to  mi^e  the  beet 
use  of  his  instrument,  and  acquire  confidence  in  his  intei^retation  of 
what  he  sees,  as  well  as  manipidative  skill  in  examining  microscopical 
objects.  To  the  constructor  and  expert  of  optical  science  are  left  the 
severer  investigations  of  optical  effects  and  causes,  the  difficulties  of 
technical  construction,  the  invention  of  new  lens-combinations,  and 
the  numerous  methods  of  testing  their  labours  by  delicate  and  ex- 
haustive processes  which  require  special  aptitude,  and  lie  entirely 
outside  the  sphere  of  the  microscopist's  usual  work. 

The  mode  of  testing  the  optical  power  of  an  objective  here 
described,  is  that  devised  by  Prof.  Abbe,  and  explained  in  his 
'  BeitHlge  zur  Theorie  des  Mikroskops.'  * 

The  process  is  based  on  the  following  principle : — 

In  any  combination  of  lenses  of  which  an  objective  is  composed, 
the  geometrical  delineations  of  the  image  of  any  object  will  be  more 
or  less  complete  and  accurate  according  as  the  pencils  of  light  coming 
from  the  object  are  more  or  less  perfectly  focussed  on  the  coi^jugate 
focal  plane  of  the  objective.  On  this  depend  fine  definition  and  exact 
distribution  of  light  and  shade.  The  accuracy  of  this  focussing 
function  will  be  best  ascertained  by  analysing  the  course  of  isolated 
pencils  directed  upon  different  parts,  or  zones,  of  the  aperture,  and 
observing  the  union  of  the  several  images  in  the  focal  plane.  For 
this  purpose  it  is  necessary  to  bring  under  view  the  collective  action 
of  each  part  of  the  aperture,  central  or  peripheral,  while  at  the  same 
time  the  image,  which  each  part  singly  and  separately  forms,  must  be 
distinguishable  and  capable  of  comparison  with  the  other  images. 

1.  The  illumination  must  therefore  be  so  regulated  that  each  zone 
of  the  aperture  shall  be  represented  by  an  image  formed  in  the  upper 
focal  plane  of  the  objective  (i.  e.  close  behind  or  above  its  back  lens^ 
so  that  oidy  one  narrow  track  of  light  be  allowed  to  pass  for  each 
zone,  the  tracts  representing  the  several  zones  being  kept  as  far  as 
possible  apart  from  each  other. 

Thus  supposing  the  working  surface  of  the  front  lens  of  an  objec- 
tive to  be  l-4th  in.  in  diameter,  the  image  of  the  pencil  of  light  let  in 
should  not  occupy  a  larger  space  than  l-16th  in.  When  two  pencils 
are  employed,  one  of  these  should  fall  so  as  to  extend  from  the  centre 
of  the  field  to  1-1 6th  in.  outside  of  it,  and  the  other  should  fall  on  the 
opposite  side  of  the  axis,  in  the  out^  periphery  of  the  field,  leaving 
thus  a  space  of  l-16th  in.  clear  between  its  own  inner  margin  and  the 
centre  of  the  field,  as  in  fig.  16,  where  the  objective  images  of  the 
pencils  occupy  each  a  quarter  of  the  diameter  of  the  whole  field. 

*  Arch.  f.  Mikr.  Anat.,  ix.  (1878)  p.  418. 

Digitized  by  CjOOQ IC 


ZOOLOGY  AND  BOTANY,  lOOBOSOOPY,  BTO.  123 

U  Aree  peneils  of  light  be  employed,  the  first  should  &11  so  as  to 
extend  frcm  the  oentre  of  the  field  to  l-25th  in.  outside  of  it ;  .the 
8eo(Mkd  should  ooenpy  a  ssone  on  the  opposite  side  of  it,  between  the 
l-25th  and  l-12ih  in.  (measnred  from  ike  centre),  and  the  third,  the 
peripheral  sone  on  the  same  side  as  the  first,  as  in  fig.  17. 

This  arrangement  places  the  pencils  of  l^^ht  in  their  most  sensitiye 
position,  and  exposes  most  yiyidlj  any  existing  defect  in  correction, 
sinoe  the  course  of  the  rays  is  such  that  the  pencils  meet 
in  the  focal  plane  of  the  image  at  the  widest  possible     Fig.  16. 
an^e.   As  many  distinct  images  will  be  perceived  as  there       /^t\ 
may  be  xones  or  portions  of  the  front  face  of  the  ob-       ^Jp) 
jective  pat  in  operation  by  separate  pencils  of  light.    If       ^^ 
the  objectiTe  be  perfect  all  these  images  should  blend 
with  (me  mUing  of  focus  into  a  single  dear  colourless     ^1^* 
picture.    Such  a  fnmon  of  images  into  one,  is,  however,    ^^  ""^N 
prerented  by  &ults  of  the  image-forming  process,  which,  (  g   ^    g 
■o  fitr  as  they  arise  from  spherical  aberration,  do  not  V  y 

allow  this  coincidence  of  several  images  from  diffarent  ><J.^X 
parts  of  the  field  to  take  place  at  the  same  time,  and  so 
&r  as  they  arise  from  dispersion  of  colour,  produce  coloured  fringes  on 
the  edges  bordering  the  dark  and  light  lines  of  the  test  object,  and  the 
edges  of  each  separate  image,  as  also  of  the  corresponding  coincident 
images  in  other  parts  of  the  field.  It  is  to  be  borne  in  mind  that  the 
errors  which  are  apparent  with  two  or  three  such  pencils  of  light, 
must  necessarily  be  multiplied  when  the  whole  area  of  an  objective  of 
flMilty  construction  is  in  acticm. 

2.  The  ineame  hy  lehieh  tudi  ieokUed  pendle  can  he  obtained. 
If  a  special  illuminating  apparatus  be  employed,  the  condenser  of 
Professor  Abbe  will  be  found  very  convenient,  but  almost  any  con- 
d^iser  of  the  kind  (hemispherical  lens)  may  be  arranged  for  Uiis 
purpose. 

In  the  lower  focal  plane  of  the  illuminating  lens  must  be  fitted  dia- 
jJbragms  (easily  made  of  blackened  cardboard)  pierced  witfi  two  or  three 
openings  of  such  a  size  that  their  images,  as  formed  by  the  objective, 
may  occupy  a  fourth  or  sixth  part  of  the  diameter  of  the  whole 
aperture  (i.  e.  of  the  field  seen  when  looking  down  the  tube  of 
the  instrument,  after  removing  the  ocular,  upon  the  objective  image). 
The  required  size  of  these  holes,  which  depends,  firsdy  on  the  focal 
length  of  the  illuminating  lens,  and  secondly,  on  the  aperture  of 
the  objective,  may  be  Uius  found.  A  test  object  being  first 
sharply  focussed,  card  diaphragms  having  holes  of  various  sizes 
(two  or  three  of  the  same  size  in  each  card)  must  be  tried  until 
one  size  is  found,  the  image  of  which  in  the  posterior  focal  pluie 
of  the  otjective  shall  be  about  a  fourth  to  a  sixth  part  of  the 
diameter  of  the  field  of  the  objective.  Holes  having  the  dimensions 
thus  experimentally  found  to  give  the  required  size  of  image  must 
then  be  pierced  in  a  card,  in  such  position  as  will  produce  images 
situate  in  the  field  as  shown  by  figs.  16  and  17,  and  the  card  is  then 
fixed  in  its  place  below  the  condenser.  If  the  condenser  be  fitted  eo 
as  to  revolve  round  the  axis  of  the  instrument  and  also  carry  with  it 
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the  ring  or  tube  to  which  the  card  diAphragm  is  filed,  the  pencils  of 
light  admitted  through  the  holes,  will,  by  simply  turning  the  con- 
denser round,  sweep  t£e  face  of  the  lens  in  as  many  zones  as  there  are 
holes.  Supposing  the  condenser  to  be  carried  on  a  rotating  substage, 
no  additioiukl  arrangement  is  required  besides  the  diaphragm  carrier. 
Thus,  for  example,  if  a  Collins'  condenser  fitting  in  a  rotating  substage 
be  used,  all  that  is  required  is  to  substitute  for  the  diaphragm  whidi 
carries  the  stops  and  apertures  as  arranged  by  the  maker,  a  diaphragm 
pierced  with  say  three  openings  of  3-4ths  in.  diameter,  in  which 
circles  of  card  may  be  dropped,  the  card  being  pierced  with  holes  of 
different  sizes  acocurding  to  the  directions  given  aboye. 

Another  plan  adopted  by  Dr.  Fripp  and  found  very  conyenient  in 
practice  is  to  mount  a  condensing  lens  (Professor  Abbe's  in  this  case) 
upon  a  short  piece  of  tube  which  fits  in  the  rotating  substage.  On 
opposite  sides  of  this  tube,  and  at  a  distance  firom  the  lower  lens  equal 
to  the  focal  distance  of  the  combinations,  slits  are  cut  out,  through 
which  a  slip  of  stout  cardboard  can  be  passed  across  and  below  the 
lens.  In  the  cardboard,  holes  of  yarious  sizes,  and  at  yarious  distances 
from  each  other,  may  be  pierced  according  to  pleasure.  By  simply 
passing  the  slip  through  the  tube,  the  pencils  of  light  admitted 
through  the  holes  (which  form  images  of  these  holes  in  the  upper 
focal  plane  of  the  objectiye)  are  made  to  trayerse  the  field  of  yiew, 
and  by  rotating  the  substage  the  whole  face  of  the  lens  is  swept  and 
thus  searched  in  any  direction  required. 

When  an  instrument  is  not  proyided  with  a  rotating  substage  it  is 
sufficient  to  mount  the  condenser  on  a  piece  of  tubing,  which  may  slide 
in  the  setting  always  proyided  for  the  diaphragm  on  the  under  side  of 
the  stage.  Oaid  diaphragms  for  experiment  may  be  placed  upon  the 
top  of  a  third  piece  of  tube  (open  at  both  ends)  made  to  slide  inside 
that  which  carries  the  condenser,  and  remoyable  at  wilL  By  rotating 
this  inner  tube  the  pencils  of  light  will  be  made  to  sweep  round  in  the 
field,  and  thus  permit  each  part  of  the  central  or  peripheral  zones  to 
be  brought  into  play. 

8.  Test  object. 

For  this  a  prepared  plate  is  required  which  shall  present 
sharply  defined  black  and  white  stripes,  opaque  and  clear  lines 
alternating  at  close  interyais,  and  lying  absolutely  in  the  same  plane, 
so  that  no  deviation  can  occur  in  the  course  of  pencils  of  light  trans- 
mitted through  it.  A  test  plate  sufficiently  perfect  for  all  practical 
purposes  may  be  made  by  ruling  groups  of  lines,  coarse  and  fine, 
with  the  aid  of  a  dividing  machine  on  a  metallic  film  of  silver  or  gold 
of  infinite  thinness,  and  fixed  by  known  methods  on  glass.  Cover- 
glasses  of  various  thicknesses,  from  0*24  mm.  to  0*09  mm.  (accu- 
rately measured),  are  ruled  on  one  surface  thus  coated  with  a  film  of 
metal,  the  groups  of  lines  varying  from  l-250th  to  l-1250th  in. ;  the 
ruled  side  is  then  cemented  wi^  balsam  on  a  polished  glass  slip, 
several  such  prepared  glasses  being  cemented  side  by  side  on  the 
same  slip,  presenting  the  appearance  shown  in  fig.  18  (natural  size), 
fig.  19  being  one  of  the  circles  enlarged. 

A  perfectly  corrected  objective,  tested  with  the  test  object,  and  by 
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the  mode  of  illmnination  aboye  described,  ought  to  show  over  the 
middle  of  the  field  a  clearly  defined  image  of  the  groups  of  lines 
imder  examination  toithout  any  aUeration  of  focuSf  and   the  coloured 


Fig.  18. 


borders  of  the  separate  partial  images  should  not  show  any  other 
tints  than  a  yery  narrow  edging  of  pure  green,  rose,  or  yiolet  of  the 
secondary  colours  of  a  spectrum.  Spherical  aberration  is  reyealed, 
when,  with  the  best  focussing,  the  clear  lines 
appear  as  if  immersed  in  the  middle  of  a  broader 
foggy  streak,  or  when  two  images,  more  or  less 
oyerlapping  each  other,  merge  on  altering  the 
focoa,  into  one  image,  somewhat  broader  and 
more  misty. 

A  short  and  ready  method  of  testing  ap- 
proximately any  objectiye  is  recommended  by 
Professor  Abbe,  as  it  is  applicable  to  all  instru- 
ments without  requiring  any  apparatus  except 
the  test  object  already  described.  This  may  be  briefly  explained  as 
follows : — 

First,  focus  the  test  plate  with  central  illuminating  rays,  then 
withdraw  the  eye-piece,  and  turn  aside  the  mirror  so  as  to  giye  the 
almost  obliquity  of  illumination,  which  the  objectiye  under  trial 
will  admit  of.  This  will  be  best  determined  by  looking  down  the 
tube  of  the  Microscope  whilst  moving  the  mirror,  and  obserying 
when  the  elliptic  image  of  light  reflected  from  it,  reaches  the  peri- 
pheral edge  of  the  field.  As  soon  as  this  is  done,  replace  the 
eye-piece,  and  examine  afresh  the  object  plate  mthout  altering  the 
focus.  If  the  objectiye  be  perfectly  corrected,  the  groups  of  lines 
will  be  seen  with  as  sharply  defined  edges  as  before,  and  the  colours 
of  the  edges  must,  as  before,  appear  only  as  those  of  the  secondary 
spectrum  in  narrow  and  pure  outline.  Defective  correction  is 
revealed  when  this  sharp  definition  fails,  and  the  lines  appear  misty 
and  overspread  with  colour,  or  when  an  alteration  of  focus  is  neces- 
sary to  get  better  definition,  and  colours  confuse  the  images. 

A  test  image  of  this  kind  at  once  lays  bare  in  all  particulars  the 
whole  state  of  correction  of  the  Microscope ;  it  being  of  course 
assumed  that  the  observer  knows  how  to  observe  and  what  to  look 
for. 

With  the  aid  which  theory  offers  to  the  diagnosis  of  the  various 
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aberrations,  a  comparison  of  the  coloured  borders  of  the  separate 
partial  images,  and  an  examination  of  their  lateral  separation  and 
their  differences  of  level,  as  well  in  the  middle  as  in  the  peripheral 
zones  of  the  entire  field,  suffices  for  an  accurate  definition  of  the 
nature  and  amount  of  the  several  errors  of  correction,  each  of  them 
appearing  in  its  own  primary  form.  Therewith  we  also  see  that 
which  arises  from  aberration,  properly  so  called  (faults  of  focussing 
function),  clearly  separated  from  such  imperfections  or  anomalies  as 
spring  from  mere  differences  of  amplification  between  unequally  con- 
verged and  unequally  refracted  rays;  and  moreover  we  eliminate 
completely  all  influence  of  the  ocular  on  the  quality  of  the  image. 

Hardy's  Chromatosoope. — ^Mr.  J.  D.  Hardy  describes  a  method  of 
illumination  by  an  instrument  (figs.  20  and  21)  which  he  calls  the 
"  Chromatoscope  "  : — *'  Its  chief  purpose  is  that  of  illuminating  and 
defining  objects  which  are  non-polarizable,  in  a  similar  manner  to  that 
in  whidi  the  polariscope  defines  polarizable  objects.    It  can  also  be 


Fio.  20. 


Fig.  21. 


CH 


Sp,  Spot  lens  in  its  tube  St,  Ch.  Chroma- 
toBoope  glass  plate  resting  on  the 
inner  flange  of  the  tube  A, 


The  letters  indicate  the  disposition 
of  the  bine,  red,  and  green  stained 
glass. 


applied  to  many  polarizable  objects.  This  quality,  combined  with 
the  transmission  of  a  greater  amount  of  light  than  is  obtainable  by 
tlie  polariscope,  renders  objects  thus  seen  much  more  effective. 

It  is  constructed  as  follows: — Into  the  tube  of  the  spot  lens 
(flg.  20)  a  short  tube  is  made  to  move  freely  and  easily.  This  inner 
tube  has  a  double  flange,  the  outer  one  (which  is  milled)  for  rotating, 
and  the  inner  one  for  carrying  a  glass  plate.  This  plate  (fig.  21)  is 
made  of  flat,  clear  glass,  and  upon  it  are  cemented  by  a  very  small 
quantity  of  balsam,  three  pieces  of  coloured  (stainedj  glass,  blue,  red, 
and  green,  in  the  proportion  of  about  8,  5,  and  3,  as  shown  in  the 
figure.  The  light  from  the  lamp  is  allowed  to  pass  to  some  extent 
through  the  interspaces,  and  is  by  comparison  a  strong  yellow,  thus 
giving  four  principal  colours.  Secondary  colours  are  formed  by  a 
combination  of  the  rays  in  passing  through  the  spot  lens.  The 
stained  glass  should  be  as  rich  in  colour  and  as  good  in  quality  as 
possible,  and  a  better  effect  is  obtained  by  three  pieces  of  stained 
glass  than  by  a  number  of  small  pieces. 

The  application  of  the  chromatoscope  is  almost  unlimited,  as  it 
can  be  used  with  all  objectives  up  to  the  l-8th.    Transparent  objects. 
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particularly  crystals  which  will  not  polarize,  diatoms,  infasoria, 
palates  of  molluscs,  «Sbc.,  can  not  only  be  seen  to  greater  advantage, 
but  th^  parts  can  be  more  easily  studied.  As  its  cost  is  mer^y 
nominal,  it  can  be  applied  to  every  instrument,  large  or  small,  and 
when  its  merits  and  its  utility  by  practice  are  ^own,  I  am  confident 
that  it  will  be  considered  a  valuable  accessory  to  the  Microscope." 

Oundlach's  Bubstage  Sefractor. — E.  Gondlach  publishes  direo- 
ticms  (with  a  table)  for  using  this  apparatus  for  the  determination  of 
the  aperture  of  objectives  from  113  NJu  to  1-51  NA.  {9T  to  180** 
in  crown  glass). 

The  refractOT  (described  Vol.  11.  (1882)  pp.  692  and  860)  consists 
of  a  small  cube  of  glass,  having  one  blackened  and  several  polished 
snr&ces. 

To  use  it,  screw  on  the  objective,  and  in  place  of  the  eye-piece, 
put  a  disfdiragm  having  an  opening  aboat  l-4th  in.  in  diameter. 
Then  to  Uie  front  snr&ce  of  the  objective,  with  a  very  small  drop  of 
Ganada  balsam,  make  the  refractor  adhere  by  that  surface  which  is 
oppomte  the  blackened  one,  in  such  a  position  that  the  two  polished 
sble  snr&oes  will  stand  vertical  when  the  body  is  brought  into  a 
horizontal  position.  Let  the  balsam  harden  a  little ;  place  the  body 
in  a  horizon^  position,  and  turn  the  mirror  to  one  side  to  get  it  out 
of  the  way. 

Then  place  two  lights — flat-wicked  oil  lamps  are  best — at  some 
distance  from  the  Microscope,  say  six  or  eight  feet,  one  on  each  side 
of  the  optical  axis,  and  at  first  pretty  near  this  axis.  By  looking 
through  the  diaphragm  at  the  eye-piece  end,  towards  the  objective, 
the  two  li^ts  will  appear  there  as  two  small  light-spots,  presuming 
the  angle  of  the  objective  to  be  large  enough.  If  they  do  not  appear, 
and  also  will  not,  or  at  least  one  of  them,  when  the  lights  are  brought 
very  near  together,  then  the  angle  of  the  objective  is  smaller  than  96^ 
or  97^  in  crown  glass,  according  to  the  index  of  refraction  of  the 
crown  glass  used  in  the  refractor ;  and  the  angle  cannot  be  determined 
with  it.  If  they  appear,  move  both  lights  slowly  away  frx)m  the  axis 
and  find  carefully  the  place  for  each  where  its  image  in  the  objective 
will  just  disappear.  Determine  the  angle  described  by  the  light-rays 
entering  the  refractor  at  each  side  from  each  lamp,  either  by  measuring 
directly,  or  by  measuring  the  distance  of  the  lamps  from  each  other 
and  item  the  refractor,  reducing  the  distance  of  the  lamps  by  the 
thickness  of  the  glass  cube,  and  finding  from  these  three  measure- 
ments, as  the  sides  of  a  triangle,  the  de^red  angle  by  calculation. 

Compare  the  angle  thus  found  with  those  given  in  column  A  of 
the  table,  and  find  t£e  one  which  is  nearest  to  fiie  determined  angle. 
The  corresponding  angle  of  column  B  is  the  crown-glass  angle  of  the 
objective,  and  the  corresponding  number  of  column  0  is  its  numerical 
aperture.  The  balsam  may  be  removed  easily  and  safely  with  a 
little  benzine. 

ToUes'  Frontal-priim  Illuminator. — Fig.  22  shows  an  arrange- 
ment devised  hj  Mr.  R.  B.  Tolles  to  be  applied  to  the  front  of  a 
1-in.  objective  for  illuminating  opaque  objects. 
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The  segment  of  a  plano-convex  lens  A  lias  a  cnryaiiiTe  of  0* 4  m« 
radins,  and  for  eonyenience  of  mounting,  the  segment  is  somewhat 
longer  than  is  optically  necessary.  To  it  is  cemented  an  equilateral 
prism  from  which  the  greater  portions  of  the  basal  angles  have  been 
cut  off  so  as  to  leave  only  a  small  part  of  the  original  form  of  the 
prism  at  the  apex  B.    The  dimensions  of  the  prism  are : — 

Total  length        OSO    in. 

Upper  reflecting  face -11    „ 

Smface  of  emergence 'OTS  „ 

Thickness •!       „ 

Breadth        -2      „ 

The  lens  condenses  the  rays  upon  the  upper  internal  face  of  the 
prism,  whence  they  are  totally  reflected  and 
Fio.  22.  pass  with  slight  refraction  through  the  lower 

prism-face  in  the  direction  of  an  object  placed 
under  the  centre  of  the  front  lens  of  the  ob- 
jective. 

Mr.  ToUes  states  that  by  this  arrangement 
the   effective    aperture   of  the  object  is  not 
reduced,  as  the  apex  of  the  prism  is  placed 
just  outside  the  cone  of  rays  which  the  ob- 
jective transmits  from  the  object. 
Such  a  device  seems  hardly  needed  for  so  low  a  power  as  1  in., 
but  it  would  be  interesting  to  know  if  the  plan  can  be  suoceesfully 
used  with  higher  powers. 

Warm  and  Moist  Stages. — Dr.  B.  L.  Maddox  describes  several 
forms  of  these  stages  which  he  has  devised. 

A  slab  of  ebonite  8j^  X  2^  x  |  in.  has  a  central  hole  5-8ths  in. 
in  diameter,  slightly  countersunk  on  the  under  side  (fig.  23),  into 

Fig.  23. 
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which  is  cemented  a  circle  of  stout  cover-glass.  On  the  upper  side 
a  deep  groove  is  cut  at  about  l-12th  in.  from  the  aperture,  l-8th  in. 
wide,  and  8-16ths  in.  deep ;  another  deep  groove  concentric  with  the 
former  being  turned  out  l-12th  in.  from  it,  about  3-16ths  in.  wide 
and  5-16ths  in.  deep.  Two  holes  are  drilled  through  one  end  of 
the  slab,  ^  in.  apart,  ending  in  the  outer  groove.  At  the  opposite 
end  of  ihe  slab  either  a  deep  well  is  sunk  to  hold  a  small  circular 
thermometer,  or  a  hole  is  drilled  through  the  end  of  the  slab  reaching 
nearly  to  the  outer  groove,  to  hold  a  clinical  thermometer.  The 
opposite  holes  have  two  small  brass  tubes  1^  in.  long  screwed  into 
them  and  cemented  air-tight.  Three  screws,  furnished  with  rather 
wide  thin  screw  nuts,  are  screwed  into  the  base-plate,  one  between  the 
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two  drilled  holes  and  6-8fth8  in.  from  the  edge  of  the  base-plate,  the 
two  others  at  6-8th8  in.  from,  the  opposite  end  and  5-16ths  from  the 
sides ;  the  sorewB  project  throng  the  top  of  the  plate  about  3-16ths 
of  an  indi.     This  completes  the  base-plate. 

The  top-plate  consists  of  a  stiff  thin  plate  of  brass,  2f  in.  long 
bj  2^  in.  wide,  with  a  central  apertore  of  ^  in.  conntersunk  or 
berelled  on  one  side,  which  forms  the  upper  surface;  three  holes 
are  drilled  to  permit  the  three  screws  to  pass  through,  and  if  the 
dronlar  thermometer  be  preferred  a  portion  of  the  edge  is  cut  away, 
half-^noon  shape,  to  permit  of  easy  reading  of  the  small  thermometer. 
To  the  non-beTelled  surface  is  cemented  a  thin  circle  5-8th8  in.  wide ; 
a  plain  ring  of  brass,  which  will  drop  easily  into  the  middle  of 
the  inner  groove  flush  with  its  upper  surface,  is  soldered  on  to  the 
under  surface  of  the  top-plate.  This  completes  the  top-plate,  which 
should  be  platinum  blacked. 

In  use  the  top-plate  is  turned  over,  under  surface  up.  On  the  thin 
ooTer  is  put  the  droplet,  with  the  objects  for  study,  and,  if  required,  a 
▼ery  thin,  small  circle  of  mica  or  dun  cover-glass  is  placed  carefully 
npon  it,  which  will  adhere  by  capillary  attraction.  An  indiarubber 
flat  band,  with  an  aperture  that  will  just  pass  over  the  brass  ring 
without  undue  stretching,  is  put  on,  the  width  of  the  band  or  a  little 
sheet  of  pnre  indiarubber  extooding  to  the  side  edges  of  the  top-plate. 
If  ihe  obserration  is  likely  to  be  carried  on  for  any  time,  a  little  oliye- 
oil  or  glycerine,  6r  even  water,  is  placed  in  the  narrow  groove,  into 
which  the  ring  fits  easily.  To  the  two  tubes  in  the  base-plate  are 
attached  two  narrow  inmarubber  tubes  about  8  in.  long,  into  the 
opposite  ends  of  which  are  fixed  two  glass  tubes,  drawn  out  at  the 
free  ends  into  almost  capillary  orifices.  The  cover  ready  prepared  is 
now  pat  on  the  base-plate,  the  brass  ring  dipping  into  the  fluid  in  the 
inner  groove  forming  an  air-tight  trap,  the  nuts  are  screwed  on  to  the 
three  screws  and  pressure  made  on  tiie  top-plate,  so  as  to  render,  by 
means  of  the  wide  flat  band  of  indiarubber,  the  whole  water-tight. 
A  piece  of  thick  grey  or  drab  cloth,  with  a  central  aperture  3-4ths  in. 
or  1  in.  in  diameter  punched  out  of  the  centre,  is  placed  on  the  stage 
of  the  Microscope,  and  on  it  is  arranged  the  warm  stage.  A  vessel 
containing  hot  water  is  supported  on  a  tripod  at  one  side  or  in  front 
of  the  Microscope ;  one  of  the  tubes  is  put  into  it,  reaching  to  the 
bottom;  the  end  of  the  other  tube  is  placed  in  the  mouth  and  the 
water  sucked  through,  and  is  then  turned  down  into  a  vessel  to  receive 
the  water  that  passes  round  the  outer  groove,  the  rate  of  discharge 
being  in  relation  to  the  length  of  the  lower  limb  of  the  siphon  and 
the  entering  orifice  for  the  flow  of  hot  water,  as  in  Professor  E.  H. 
Bartley's  pUn.*  To  ensure  the  water  flowing  round  the  groove,  it  is 
best  to  place  a  partition  in  the  outer  groove  between  the  two  drilled 
holes  for  the  brass  tubes.  The  water  in  the  vessel  may  be  maintained 
at  any  required  heat  up  to  the  boiling-point  by  means  of  a  lamp  or 
gas  flame,  but  if  kept  steadily  at  160^  Fahr.  the  thermometer  indicates 
a  t^nperature  of  about  92^  Fahr.     Should  plenty  of  moisture  be 

♦  See  this  Journal,  i.  (1881)  p.  C72. 
Ser.  2.— Vol.  III.  ^^ 
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reqniied,  a  narrow  strip  of  blotting-paper  can  be  clamped  and  placed 
round  the  central  hble,  making  it  adhere  to  Uie  sides. 

Another  form  (fig.  24)  consists  of  a  hollow  ring  of  brass,  1}  in. 
external  diameter,  the  tube  of  the  ring  being  about  l-4th  in«  outside 
»     ».  diameter.    A  saw-cnt  is 

'  *  made    almost    throagh 

the  ring,  and  into  it 
is  soldOTed  a  partition 
plate.  On  each  side, 
about  l-4th  in.  from  the 
partition,  two  holes  are 
drilled  into  the  tube,  and 
into  each  is  soldered  a 
fine  brass  tube;  at  the 
opposite  side  of  the  ring 
is  soldered  another  tube, 
closed  at  the  end  that 
is  fixed  in  the  ring.  Into  this,  when  in  use,  is  placed  the  end  of  a 
small  clinical  thermometer.  Indiarubber  tubes  are  attached  to  the 
two  brass  tubes,  as  in  the  former,  terminating  in  .glass  tubes  with 
small  orifices. 

Two  flat  plates  of  thin  ebonite  are  also  required,  with  central 
apertures  of  the  same  diameter  as  in  the  previous  forms,  the  bottom 
one  having  its  aperture  closed  with  a  stout  cover  circle,  and  the  upper 
one  with  a  thin  cover  circle  cemented  to  the  inner  surface. 

To  use  the  ring-stage,  place  a  narrow  ring  of  damp  blotting-paper 
on  the  upper  surface  of  the  bottom  plate,  then  a  flat  ring  of  india- 
rubber  ;  upon  this  carefully  put  the  brass  ring  (which  has  its  upper 
and  under  surface  slightly  flattened  on  the  lathe),  and  on  the  top, 
place  a  similar  indiarubber  band ;  then,  having  put  the  material  to  be 
examined  on  the  under  surface  of  the  thin  cover,  either  protected  with 
mica  or  otherwise,  turn  it  over  upon  the  indiarubber  ring  on  the  brass 
ring,  and  bind  the  two  ebonite  plates  together  by  two  stout  indiarubber 
bands.  This  is  then  used  in  the  same  way  as  tlie  former,  the  tempera- 
ture obtained  beins  very  similar;  the  thermometer  is  placed  at  any 
part  of  the  upper  pkte,  but  j^eferably  on  the  part  over  or  between  the 
two  brass  tubes. 

The  brass  nortion  of  this  form  may  be  put  to  another  use.  To  a 
thin  ebonite  plate  with  a  central  aperture  (fig.  25)  is  cemented  and 

Fio.25. 
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pinned  a  circular  ebonite  block  of  the  same  thickness  as  the  ebonite 
stage  of  the  first  form.  In  the  block  is  turned  a  central  aperture 
frider  at  ttie  base  than  at  the  top,  which  is  slightly  countersunk,  and 
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into  it  is  oemented  a  small  cover  oirole ;  round  the  oentral  aperture 
is  tozned  oonoentrically  a  deep  groove  to  form  an  air-spaoe,  and  into 
whack  a  moistening  thread  can  be  placed  if  required*  A  brass  cap 
with  milled  edge  and  central  aperture  has  cemented  to  the  inside,  over 
the  ^ertore,  a  thin  circle  cover,  and  on  this  the  object  is  to  be  placed. 
Over  the  outside  of  the  circular  ebonite  block  is  slipped  a  thin,  narrow 
indiarubber  ring ;  the  brass  cap  must  fit  correctly  over  the  ebonite 
block,  the  rmg  of  the  cap  closing  upon  the  indiarubber  ring,  making 
the  whole  air-tight,  and  bringing  the  free  surface  of  the  droplet  of 
liquid  to  touch  uie  surfiM)e  of  the  small  glass  circle,  in  a  similar  way 
to  the  ordinary  live-box.  The  brass  ring  warm  stage  is  now  placed  over 
the  circular  Uook  of  ebonite.  In  this  way  it  is  found,  if  care  be  taken, 
that  the  circular  thermometer  placed  on  the  thin  cover  indicates 
9(f  Fahr.  wiUiout  the  water  boilmg,  and  if  protected  from  cooling  by 
doth  above  and  below,  the  temperature  can  be  equably  maintained. 

Another  plan  is  to  employ  two  thin  ebonite  plates  3  by  1^  in., 
pierced  with  apertures  about  5-8ths  in.  bevelled  on  one  side;  eBck  is 
closed  with  a  thin  cover  circle,  one  is  used  as  the  base-plate,  the 
other  as  an  ordinary  slide.  The  object  is  put  on  the  cover ;  upon 
this  is  gently  placed  a  ver^  thin  cover-glass  about  7-16ths  in.  in 
diameter ;  one  or  two  small  mdiambber  bands  are  placed  flat  on  the 
lower  plate,  the  upper  one  is  reversed  over  them,  and  the  two  are 
bound  togettier  by  two  indiarubber  rings.  An  air-tight  space  is  thus 
easily  made,  and  if  it  be  desired  to  add  moisture,  a  thm  circle  of  damp 
blotting-paper  can  be  placed  within  the  rings,  or  if  between  them,  the 
edge  of  the  ring  of  paper  may  project  and  be  moistened  as  required ; 
b«it  the  pressure  from  tiie  bands  must  not  be  too  great.  If  increased 
temperature  be  required,  the  whole  can  be  put  on  the  brass  ring  stage 
wiutout  trouble. 

Dr.  Maddoz  does  not  claim  that  there  is  much  novelty  in  these 
diiSBf«it  forms,  but  he  believes  they  differ  somewhat  from  any  de- 
scribed, and  may  prove  usefol  in  the  study  of  minute  organisms, 
which  has  so  largely  developed  within  the  last  few  years. 

IMbdin's  Hot  Bteffe.*— Mr.  W.  J.  Dibdin  also  describes  a  form  of 
''Hot  Stage"  in  which  simplicity  is  probably  carried  to  its  furthest 
limit  It  ocmsists  only  of  a  square  white  glass  bottle  resting  on  the 
stage  (which  must  be  inclined  45^).  In  its  cork  is  a  thermometer 
and  two  siphon  tubes,  one  serving  as  a  waste-pipe  and  the  other 
enmmumcating  fby  a  piece  of  indiarubber  tubing)  with  another 
siphon^ube  in  tne  cork  of  a  flask,  which  is  kept  heated  on  a  tripod 
over  a  spirit-lamp,  and  also  has  a  thermometer.  A  constant  stream 
of  water  is  thus  kept  flowing  through  the  bottle  on  the  upper  side  of 
which  the  ol>ject  is  placed.  Mr.  Dibdin  used  the  apparatus  for 
observing  the  bursting-point  of  starch  cells. 

Caton*s  Fish-trougL  —  This  (fig.  26)  consists  of  an  oblong  or 
sli^tly  conical  box  of  ebonite,  closed  at  one  end  and  large  enough  to 
hoU  the  body  of  a  minnow  or  stickleback  very  loosely.  This  l^z  is 
attached  to  a  plate  of  ebonite,  which  can  be  placed  on  the  stage  of  the 

♦  Joum.  Poet.  Micr.  800.,  i.  (1882)  pp.  177-8  (1  fig.). 
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Microscope.  The  tail  of  the  fish  eovera  an  aperture  in  the  plate 
closed  with  a  piece  of  glass,  and  it  is  held  securely  in  its  place  hj  a 
ligature ;  the  caudal  fin,  which  rests  on  the  glass,  is  further  BGCwted 
by  a  couple  of  springs.    The  box  itself,  whi(£  incloses  the  head  and 

Fio.  26. 


gills  of  the  fish,  contains  water  which  is  constantly  renewed  by  i 
of  two  tubes,  the  upper  of  which,  guarded  by  a  screw-clamp,  com- 
municates with  a  Tcssel  at  a  higher  level,  the  lower  conveying  the 
water  away  as  fast  as  it  is  supplied.  The  stage  must  be  inclined  at 
an  angle  of  about  40°.  "  The  excellency  of  this  method  "  (according 
to  Prof.  J.  Burdon-Sanderson  *)  ''  lies  in  the  fact  that  the  animal  can 
be  kept  under  observation,  witiiout  the  use  of  any  narcotiiing  drug, 
for  a  long  time  in^  a  perfecUy  natural  condition.** 

Dayton^s  Modification  of  the  Wenham  Half-disk  Illuminator.t 
Dr.  B.  Dayton,  being  convinced  that  the  improved  resolution  of  the 
markings  upon  diatoms,  when  the  Y-shaped  diaphragm  was  used, 
consisted  not  so  much  in  its  cutting  off  the  less  oblique  pencils  of 
light  reflected  from  the  mirror,  but  in  the  total  exclusion  of  the  dif- 
fused rays  emanating  from  the  source  of  illumination,  describes  a 
modification  by  which  the  benefits  arising  from  the  use  of  the  Wenham 
half-disk  are  combined  with  those  of  the  Woodward  prism  and  V 
diaphragm  in  a  single  apparatus. 

A  brass  slide,  3  in.  by  1  in.,  A  A  (fig.  27,  undeivview ;  fig.  28, 
vertical  section),  has  a  circular  bevelled  opening,  in  which  a  corre- 
spondingly bevelled  brass  disk  B  fits  from  above.  Two  latchets  F  F 
are  attached  to  the  under  surface  of  the  disk,  and  allow  it  to  rotate 
freely  in  its  bed  without  slipping  out  of  the  slide.  In  the  disk  B  is 
an  opening  exactly  fitting  the  illuminator  D.  Dr.  Dayton  proposes 
to  cut  away  a  portion  of  the  lenticular  edge  of  the  latter,  leaving  a 

*  ♦  Handbook  for  the  Physiological  Laboratory/  1873,  p.  229  (I  fig.).  In  the 
fig.  the  shape  of  the  box  differs  slightly  from  that  in  our  text. 

t  Proc.  Amer.  Soc.  Micr.,  5th  Ann.  Meeting,  1882,  pp.  161-3  (3  figs.). 
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jhoLB  &oe  H  (fig.  27)  on  one  side,  through  which  parallel  rays  making 
an  angle  of  60^  with  the  optic  axis  may  he  transmitted  without  con* 
d^isation,  as  ia  Woodward's  prism.  A  swinging  shutter-diaphragm  E, 
of  blackened  brass,  forming  a  shell-like  quc^rant  exterior  to  the  illu- 
minator,  is  suspended  on  pivots  G  G  (fig.  27)  on  either  side  of  the 


Pio.  27. 


'^ 

,    Fio.  28. 

ilbnninatoT,  so  that  it  can  be  swung  to  shut  off  light  from  the  plane 
or  lenticular  edge.  The  rotation  of  the  disk  B  allows  either  edge  of 
the  glass  disk  D  to  be  presented  to  the  source  of  illumination.  A 
alit-dia^iTagm  cut  through  a  very  thin  brass  disk  is  placed  on  the 
upper  surface  of  B,  and  completes  the  device. 

No  plan  of  mounting  the  semi-disk,  or  prism,  or  hemisphere,  can, 
we  think,  be  considered  advantageous  in  which  they  are  not  left 
entirely  free  of  the  rectangular  mechanical  motions  of  the  object- 
stage.  As  regards  the  use  of  a  slit-diaphragm  in  connection  with  the 
swinging  shutter,  we  possess  a  device,  made  seven  years  ago  by  Tolles, 
in  which  the  slit  is  cut  through  the  swinging  shutter,  which  we  think 
will  be  ibund  the  more  convenient  arrangement. 

ADAifs,  J.  M. — ^The  Microeoope  among  Infinitfefl. 
[SpeenlatioDB  on  the  limits  of  perception^ 

The  MicroKope,  11.  (1882)  pp.  164-5. 
„  „  How  to  tnm  over  Small  Objects. 
\^  A  simple  and  convenient  way  of  turning  over  small  objects,  as  corpnsolea, 
epithelium,  diatoms,  Ac,  in  a  liquid,  is  to  half  fill  a  live-box  and  revolve 
the  stage  or  hold  the  instrument  so  that  it  can  be  swayed  out  of  level  or 
from  one  side  to  another.  In  this  way  all  sides  can  be  easily  and  readily 
seen.*^ 

The  Ificroaoope,  II.  (1882)  p.  165. 

BuLaamsSf  W. — ^The  Theory  of  Aperture  in  the  Microscope :  a  popular  exposi- 

tkxi.  North.  JfkroicopUt,  II.  (1882)  pp.  825-34  (11  figs.). 

BLAcmtAM,  G.— Presidential  Addressee  at  the  Elmira  Meeting  of  the  American 

Society  of  MicroBoopists. 

(The  Evolution  of  the  Modem  Microscope,  &o.    Cf.  Vol.  II.  (1882)  p.  698. 

Appendix  of  leadmg  facts  in  the  U?es  of  B.  B.  ToUes,  £.  Gundlach, 

W.  H.  Bulloch,  and  the  Bausch  and  Lomb  Optical  Go.] 

Proe.  Afrter.  Soc  Micr.,  6th  Ann.  Meeting.  1882,  pp.  4-5.  5-8,  25-47. 
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BOBOKBB,  E.— See  Dippel,  L^  infra, 

Bradbubt,  W.— The  Achnmiatic  Objeot-glaas,  XIII.,  XIV. 

Engl  Mech,,  XXXVL  (1882)  pp.  351-2,  421-2. 
Bradford,  Microscopical  Society  for.  Mkr,  News^  m.  (1883)  o.  24. 

Bbittaih,  T. — The  JBeginniDgs  of  Mioroeoopio  Study  in  Manchester  [firom  188  -82.] 

Fieid  Natural^  I.  (ISS2)  pp.  li    ^. 
Oabpentbb,  W.  B. — On  Angular  Aperture  in  relation  to  Biological  hiTeatigatioo. 
[Title  only  of  paper  r^  in  the  Mioroecopical  Section  of  the  Amer.  Aasoc. 
Ady.  Sd.    Same  as  II.  (1882)  p.  698.1 

Amer,  Natural,,  XYL  (1882)  p.  1050. 
„  „      Bemarks  made  at  the  dinner  of  the  New  York  Microeoopioal 

Society, 
[personal  recollections  of  the  first  deyelopment  of  the  achromatic  Mioroeoopd 
in  liOndon.] 

Amer.  Mon,  Micr,  Joum„  JSL  (1882)  pp.  203-5,  210-20. 
Cbibp,  F.—Notes  sor  rOnverture,  la  vision  mioroecopique  et  la  valeur  dee  objecdfa 
k  immersion  k  grand  anele.   (Notes  on  Aperture,  Microscopical  Vision,  and 
the  value  of  wide-angled  Immersion  Ol^'ectives.)— contcf. 
'    [TnuisL  of  paper,  ante,  I.  (1881)  pp.  303-60.] 

Jowm,  de  Microgr,,  VL  (1882)  pp.  478^. 
Gbtjiibaugb,  J.  W.— The  History  of  the  Microscope  and  its  Aocessories,  IV. 

The  Microscope,  JL  (1882)  p.  145-0. 
ChJvnxiXB,  A. — ^Ein  Mikrometer-Kaliber.    (Micrometer-Callipers.) 
[Allows  of  exact  measurements  to  O'Ol  mm.  or  0*0004  m.] 

Centr.'Ztg,  f,  CM,  u.  Mech.,  HI.  (18fii2)  p.  2^  (1  fig.), 
from  Scientific  Amirioan,  9th  Sept  1&2. 
Davixb,  a.  E.— Microscopical. 

[Oommendation  of  ToUes*  Amplifier,  and  suggestion  that  instead  of  being 
screwed  into  the  draw-tube  it  shonld  be  fitted  in  a  box  and  made  to  slip 
in  and  ont  like  the  prism  in  the  Wenham  binocular.] 

EngL  ifecA.,  XXXVI.  (1882)  p.  276. 
Davis,  G.  E.— Dr.  (Carpenter  in  America. 

[Criticism  of  remarks  on  the  aperture  of  objectives  at  the  meeting  of  the 
Amer.  Assoc  Adv.  Sci.  at  Montreal.    Vol.  IL  (1882)  pp.  698  A  CS4.J 

Micr,  News,  IIL  (1882)  pp.  15-18. 
„        „      Preparing  drawings  for  the  Microscopical  News, 
[Deals  with  the  valoe  of  Photo-zincography  for  illustrating  miorotcopical 
literature,  with  directions  for  drawing.] 

Micr,  News,  lU.  (1882)  pp.  19-21  (1  fig.). 
Datton,  B. — ^Modification  of  the  Wenham  Half-disk  Dlmninator  with  an  improved 
Monnting.    ISupra,  p.  132.] 

Proc,  Amer.  Soc  Micr,,  5th  Ann.  Meeting,  1882,  pp.  161-3  (3  figs.). 
DsBOKS,  T.— Brief  Description  of  Large  Microscope  and  Apparatus  for  Photo- 
graphing large  Sections.    IPost,"] 

Proc.  Amer.  Soc.  Micr,,  5th  Ann.  Meeting,  1882,  pp.  277-9. 
DiBDW,  W.  J.— Hot  Stage.    {Supra,  p.  131.] 

Joum,  Post,  Micr,  Soc,  L  (1882)  pp.  177-8  (1  fig.). 
DiEFiL,  L.— Das  Mikroskop  und  seine  Anwendnng.    (The  Miorosoope  and  its 
nse.)    2nd  ed.    Part  1.    Handbuch  der  AUgemeinen  Mikroskopie.    (Hand- 
book of  General  Microscopy.)    Sec  2,  pp.  887-736  (figs.  190--506>    8vo, 
Brannschweig,  1882. 

„       „      Ein  neuer  beweglicher  Objecttisch.    (A  new  movable  stage.) 
[Devised  by  E.  Boecker  of  Wetzlar.    Does  not  i^pear  to  be  specially  noveL] 

BoL  Oentralbl.,  XIL  (1882)  pp.  885-6. 
FsLL,  6.  E. — ^The  Microscope  and  Medicine. 

[Bemarks  on  the  value  of  the  Microscope  in  medical  research.] 

.     m  Mioroeoope,  U,  (1882)  pp.  149-56. 
Fldoho,  J.— Miorosoopical  Studies. 

[Lecture  to  Mutual  Improvement  Society.] 

R  Matthias*  (Saiford)  Parish  JfagoMine,  VIIL  (1882)  pp.  10-11. 
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MsNDEiraALL,  T.  C— On  the  Fasoldt  Stage  Micrometer. 
•  [Beoords  reaulto  of  measorements^SOO  or  600.] 

Proc,  Amer,  Soc,  Micr..  5th  Ann.  Meeting,  1882,  pp.  201-8  (2  pla.). 
Meboeb,  a.  C. — StereoBcopic  effects  ootained  by  the  high-power  binooolar  arrange- 
ment  of  Powell  and  LoBiland. 
[Vol.  n.  (1882)  p.  271.] 

Proc.  Amer.  Soc.  Jficr.,  5th  Ann.  Meeting,  1882,  pp.  127-30. 
*  Microfloopioal  News,  and  Northern  Microaoopist ' — Note  **  to  onr  readers  "  [on  the 
change  in  title  and  as  to  future  arrangements.] 

Micr.  News,  IH.  (1883)  pp.  1-2. 
Moore,  A.  Y. — Camera  Lucida. 
[Vol.  II.  (1882)  p.  865.] 

Proc,  Amer,  Soc.  Micr.,  5th  Ann.  Meeting,  1882.  p.  283. 
NoBERT,  F.  A. — ^Die  hoohste  Leistnnff  des  heutigen  Mikroskops  nnd  seine  Prnfong 
d  uroh  kiinstliche  nnd  natfirliche  Objeote.    (The  best  performance  of  the  preaeut 
Microscopes  and  their  testing  by  artificial  and  natnxal  objects.)    [Pofi.] 

M.  T.  Natwrwiss.  Ver.  Neu-Vorpommem,  XIU.  (1882)  pp.  92-105. 
Pease's  (J.  L.)  new  Method  of  Attaching  Objectives. 

[A  Nose-piece—**  its  operation  resembles  that  of  the  self-centering  chucks 
used  by  mechanics ;  the  objeotiTe  is  held  firmly  as  in  a  vice,  and  its  center- 
ing is  perfect,  (hanging  objectiyes  is  accomplished  with  great  rapidity 
and  ease."] 

Amer.  Hon.  Micr,  Jowm.,  UL  (1882)  pp.  237. 

Peluetan,  J. — Criticism  of  Dr.  Oarpenter's  remarks  on  objeotiTes  of  small  and 

large  aperture  at  the  Montreal  meeting  of  the  Amer.  Assoc.  AdT.  Sci. 

[Supra,  p.  120.]  Joum.  de  Microgr.,  VI.  (1882)  pp.  543-4. 

Phin,  J. —How  to  use  the  Microscope.    5th  ed.     264  pp.  12mo,  New  York,  1882. 

Postal  Microscopical  Society. — Rules  and  Names  and  Addressee  of  Members. 

Supplt  to  Vol.  I.  of  Joum.  Post.  Micr.  Soc.  (1882)  17  pp. 
**  Prismatique.'*— Object-glass  working,  III. 

Engl  Mech.,  XXXVI.  (1883)  p.  397. 
Pritchard,  Andrew,  Death  of.  Sci.'Gossip,  1883,  p.  16. 

Projection-Microscopes. 

[Note  a  propos  of  Dr.  H.  Schroder's  article  II.  (1882)  p.  673.  "  The  perfecting 
of  such  Microscopes  would  be  a  desideratum."] 

Joum.  of  Set.,  IV.  (1882)  p.  753. 
RoBiMBON,  W.,  junr. — Micro-photography. 

[Replv  to  ♦*  Density,"  II.  (1882)  p.  863.—**  The  distance  between  the  visual 

and  actinic  foci  is  the  same  no  matter  how  much  the  conjugate  focus  may 

vary."]  Engl.  Mech.,  XXXVL  (1882)  p.  324. 

RoGEEts,  W.  A. — ^A  study  of  the  problem  of  fine  rulings  with  reference  to  the 

limit  of  naked-eye  visibility  and  microscopic  resolution. 

[Title  (only)  of  paper  read  in  the  Microscopical  Section  of  the  Amer.  Assoc. 

Adv.  Sci.] 

Amer.  Natural.,  XVI.  (1882)  p.  1050.  (Of.  Brief  note,  also  pp.  1042-3.) 
„  „  On  the  conditions  of  success  in  the  construction  and  the  com- 
parison of  standards  of  length. 

Proc.  Amer.  Soc.  Micr.,  5th  Ann.  Meeting,  1882,  pp.  231-51  (1  fig.). 

S.,  W.  J.— p^ote  on  the  desirability  of  a  universal  gauge  for  eye-pieces  and 

substage  fittings.]  Sci.-Ooss^,  1882,  p.  276. 

SoHBOEDEB,  H.— [Noto  recording  the  discovenr  of  optical  glass,  by  the  use  of 

which  the  secondary  spectrum  is  removed,  leaving  only  **  an  extremely  small 

tertiary  spectrum  which  under  ordinary  conditions  is  scarcely  visible.**] 

Centr.'Ztg.  f.  Opt.  u.  Mech.,  III.  (1882)  p.  261. 
Scott,  E.  T. — Microscope  Noses  and  Screws. 

[**  Don't  believe  that  one  screw  that  is  turned  to  fit  one  body,  and  is  properly 
adjusted,  will  really  be  so  for  another  body."] 

Engl.  Mech.,  XXXVI.  (1882)  p.  362. 

Scovill  Manufacturing  Co.*s  apparatus  for  photographing  microscopical  objects. 

Note  on.  Amer.  Mon.  Micr.  Joum.,  UL  (1882)  pp.  218-9. 
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SuTH,  H.  L. — ^Memoir  of  C.  H.  Spencer. 

Proc.  Anwr.  Soc.  Micr.,  5th  Ann.  Meeting,  1882,  pp.  49-74  (Portrait)., 
Spencer,  G.  A^  Memoir  of.    See  Smith,  H.  L. 

STKABir'e  (0.  H.)  Incandescent  Electtio  Light  applied  to  microscopical  illnmina- 

tion.    [Aipro,  p.  29.]  £^rfc?(.Jf«;A.,  XXXVI.  (1883)  p.  408. 

SiwsLL,  C.  H.  and  L.'B.— Criticism  of  the  prices  asked  for  some  secona-lumd 

apparatus.  The  Microscope,  II.  (1882)  p.  176. 

Stowell's  (G.  H.  and  L.  B.)  election  as  honorary  members  of  the  Aurora  Micro- 

soopical  Clnb.  ITie  Microscope,  U.  (1882)  p.  166. 

QcrwmjL,  W.  T.— Standard  sizes  for  eye-pieces. 

[Galling  attention  to  the  recommendations  of  the  Gommittee,  IL  (1882) 

p.  595J  Sci,-Oossip,  1883,  p.  17. 

SuinxLL,  A.  F. — ^Aendenmgen  in  der  Brennweite  eines  achromatisohen  Objectivs 

duroh  Temperatur-variationen.  (Ghanges  in  the  focal  length  of  an  achromatic 

objeetiTe  thioogh  Tariations  of  temperature.) 

[Experiments  on  Telescopic  ObjeotiTes.  Description  of  Apparatus.  Differ- 
ences of  28*1°  G.  and  31*9°  G.  produced  changes  of  1*72  mm.  and 
2-05  mm.] 

Zettschr.  /.  InsirtanerUenk.,  UL  (1882)  pp.  410-1, 
from  Astronom.  Nachr,,  No.  2450. 
Tatldb,  6.  G. — An  Improved  Lamp  for  use  with  the  Microscope. 
[VoL  IL  G882)  p.  866.] 

Proc.  Amer.  Soc.  Micr.,  5th  Ann.  Meeting,  1882,  pp.  14  and  273. 
Thoulft,  — . — ^Heating  Apparatus  for  the  Microscope.    IPost."] 

Amer.  Natural.,  XVIL  (1883)  p.  76,  from  Bull.  Soc.  Mmeral.  France. 
Ttttlb,  Prof.  A.  H.'s,  Address  delivered  before  the  new  Section  of  Histology  and 
Mioroaoopy  of  the  Amer.  Assoc.  Adv.  Sci.  at  Montreal. 
[In  justification  of  the  formation  of  the  Section.] 

Amer.  Mon.  Micr.  Joum.,111.  (1882)  pp.  205-10,  218. 
WAumjcT,  W.  H. — ^Micro-photography  with  dry-plates  and  lamp-light  and  its 
appUcatioQ  to  making  lantern  positives.    IPost.j 

Proc  Amer.  Soc.  Micr.,  5th  Ann.  Meetmg,  1882,  pp.  179-82,  273-5. 
Wajcd,  B.  H.~Beport  of  Gommittee  on  Eye-pieces.    [Vol.  II.  (1882)  p.  853.] 

Proc.  Amer.  Soc.  Micr.,  5th  Ann.  Meeting,  1882,  p.  16. 
„         „    Beport  of  National  Gommittee  on  Micrometry. 
[A  riding  upon  a  platino-iridium  bar  has  been  tested  by  the  Coast  Survey, 
and  wul  soon  be  in  the  bands  of  the  Gommittee.] 

Proc.  Amer.  Soc.  Micr.,  5th  Ann.  Meeting,  1882,  p.  16. 
Watsov's  Lithological  Microscope. 

[Dewjribed,  Vol.  IL  (1879)  p.  470.] 

Amer.  Mm.  Micr.  Joum.,  lU.  (1882)  pp.  226-7  (1  fig.). 

0.  Ck>llectingy  Xounting  and  KxamlniTig  Objects,  &o. 

Carbonic  Add  as  a  Harootic  fbr  Marine  Animals.* — ^Dr.  H.  Fol 
recommends  carbonic  acid  as  the  best  narcotic  for  marine  animals  so 
as  to  preserve  their  form  and  habit.  The  ordinary  narcotics,  if  in 
small  doses,  do  not  render  the  animals  immovable,  whilst  in  large 
they  act  as  poisons.  The  same  applies  to  the  solutions  of  ether, 
chloroform,  &c. 

If  the  sea-water  in  which  a  Mednsa  is  swimming  is  saturated  with 
carbonic  acid  the  animal  soon  becomes  completely  immoTable  and 
ioaensible,  retaining  at  the  same  time  its  natural  appearance.  If  it  is 
left  in  an  hermeticidly  closed  vessel  it  will  remain  hours  and  even  days 
unchanged,  but  immediately  becomes  lively  again  when  it  is  placed 
in  pure  sea-water.    Starfishes  remained  immovable  four  days,  and 

•  ZooL  Anieig.,  v.  (1882)  pp.  698-9.  Bull.  Soc.  Belg.  Micr.,  ix.  (1882) 
pp.  3^86. 
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after  half  an  hour  in  fresh  sea-water  were  as  active  and  healthy  as  if 
nothing  had  happened.  The  experiment  fails,  however,  for  fishes 
and  Mollnsca,  and  Crustacea  only  endure  it  for  a  short  time. 

In  addition  to  the  value  of  Uiis  method  for  photography,  it  will 
prove  useful  for  distribating  living  marine  animals  and  for  physio- 
logical purposes. 

Corallin  as  a  Hiorosoopical  Bea^nt*— I.  Szyszylowicz  distin- 
guishes the  various  descriptions  of  mucilage  occurring  in  the  vegetable 
kingdom  as  follows: — 1.  Mucilage,  i.a  substances  which  swell  in 
water,  are  nearly  allied  chemically  to  cellulose,  are  coloured  blue  by 
iodine  and  sulphuric  acid  or  zinc  diloride,  and  which  yield  oxalic  acM 
when  boiled  with  nitric  acid;  examples,  salep,  Symphyiumy  &c 
2.  Oums,  which  also  swell  in  water,  dissolving  at  the  same  time,  are 
not  coloured  blue  by  iodine  even  on  addition  of  sulphuric  acid  and 
zinc  chloride,  and  which  yield  mucic  acid  when  boiled  with  nitric 
acid ;  examples,  Tt'Zto,  OsmundOy  &o.  8.  Mixtures  of  mucilage  and 
gum,  which  the  author  calls  gum-mucilage ;  and  which  combine  the 
properties  of  the  two  first  kinds ;  these  are  the  most  common  in  the 
vegetable  kingdom;  examples,  Linum^  Plantago^  AUhcBa^  &o.  At 
present  we  have  no  microscopic^  reagent  for  gum,  mucilage,  or  gum- 
mucilage,  except  the  property  of  swelling,  and  Uie  stronger  rd&incence 
than  the  surrounding  substances ;  but  these  are  not  always  sufficient. 

Corallin  (sometimes  called  rosolic  acid)  is  obtained  by  the  action 
of  sulphuric  acid  on  phenol  in  the  presence  of  oxalic  acid,  and  is 
strictly  a  pigment  composed  of  aurin  and  rosolic  add.  The  author 
employs  it  only  dissolved  in  sodium  carbonate,  when  it  is  of  a  purple- 
red  colour  not  changed  by  exposure  to  light.  The  reagent  acts  differ- 
ently on  the  mucilage  derived  from  starch,  as  in  the  tub^  of  Orchiden, 
and  on  that  derived  from  cellulose,  as  in  the  root  of  Symphyium. 

llie  colour  imparted  to  starch-mucilage  by  corallin  is  remarkably 
durable ;  even  long-continued  boiling  in  alcohol  does  not  cause  any 
change,  which  is  the  more  characteristic  from  the  cell-walls  and  the 
protoplasm  remaining  perfectly  clear.  Cellulose-mucili^  is  iJbo 
coloured  by  corallin,  but  the  colour  is  destroyed  by  cold,  and  still  more 
by  hot  alcohol.  The  pigment  has  no  effect  whatever  on  gum.  Gum- 
mucilage  is  more  or  less  coloured,  the  shade  and  permanence  of  the 
colour  depending  on  the  proportion  of  the  two  ingredients.  The  re- 
agent enables  one  to  detect  the  smallest  quantity  of  mucilage,  and  its 
power  of  swelling,  which  has  not  been  the  case  before.  It  is  of 
especial  value  in  the  examination  of  the  callus  in  sieve-tubes.  In 
similar  cases  Bussow  uses  anilin-blue  to  distinguish  the  callus-plate ; 
but  the  author  maintains  that  corallin  produces  a  better  result  when 
the  callus  is  beginning  to  swell  or  is  already  dissolved. 

The  preservation  of  preparations  coloured  by  corallin  is  not 
always  possible.  The  auihor  has  preserved  very  beautiful  prepara- 
tions from  starch-mucilage  in  Canada  balsam,  but  others,  and  espe- 
cially those  with  gum-mucilage,  have  not  been  so  successful,  the 

*  Osobne  odbioie  s  Rozpran  Akad.  Umiej  w  Erakowie,  x.  (1882).  Bee  Bot 
Centralbl.,  ziL  (1882)  p.  138. 
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eclour  being  attacked,  as  might  be  expected,  by  the  preseryiDg 
material. 

Preparing  Baeilluf  tubercnloiis.*— Prof.  J.  Bnin  proposee  the 
following  **  ameliorationB  "  to  Eoch  and  Ehrlich's  procesBes. 

Iflt.  Not  to  coagulate  the  albamen  by  heat,  avoiding  desiocation 
ftt  more  than  80°  0.    At  100''  or  120°  C.  the  bacteria  are  contracted. 

2nd.  To  render  the  organic  matter  transparent  by  acetic  acid : — 
Concentrated  nitric  acid  6  part8,|  glacial  acetic  acid  10  parts,  water 
55  parts. 

3rd.  To  neutralize  the  nitric  acid  which,  remaining  to  a  greater 
or  leas  ext^it  in  the  organic  layer,  at  length  decolorizes  the  bacteria 
and  renders  them  inyisible.  For  this  purpose  is  to  be  used  a  con- 
centrated aqueous  solution  of  aniline  which  neutralizes  all  the  acid 
not  removed  by  repeated  washings. 

4ih.  To  avoid  Oanada  balsam,  the  index  of  which  (1*58)  is  too 
kif^  and  to  take  a  neutral  liquid  having  the  same  index  as  the 
albuminoid  substances  (1'37): — Very  white  gelatine  14  parts, 
■aUcylic  add  '25,  distilled  water  884  This  has  an  index  of  1*856 
for  the  yellow  rays.  Castor-oil  can  also  be  used,  though  its  index 
IB  1*46. 

It  is  better  to  leave  the  field  uncoloured  than  to  colour  it  an 
(nrange-brown  with  vesuvine  or  other  colouring  matter,  because  the 
blue  of  the  bacteria  is  rendered  fiunter  by  the  complementary  orange 
tint 

Staining  Bacteria.! — Professor  C.  Weigert  adopts  two  distinct 
principles  in  the  staining  of  bacteria  for  microscopical  examination, 
aooording  as  they  occur  on  the  one  hand  in  clear  liquids  or  dried 
maooen,  or,  on  the  other,  in  tissues  of  which,  after  hardening,  sections 
can  be  made.  For  most  Micrococci  all  nucleus-staining  substances 
are  suitable,  viz.  (red)  all  the  modifications  of  carmine,  1^  purpurin, 
fiichsin,  and  Ifiagdala-red ;  (brown)  Bismarck-brown,  vesuvin ;  ^violet- 
brown)  carmine,  the  preparations  being  washed,  after  staimng,  in 
alcohol,  to  which  some  chloride  of  iron  has  been  added;  (green) 
methyl-green ;  (blue  and  violet)  hsmatoi^lin,  iodine-violet,  methyl- 
violet,  dlLhlia,  gentian-violet. 

For  staixung  BaciUi  and  the  rare  Megacocd^  anilin  colours  are 
alone  recommended ;  carmine  and  haamatoxylin  produce  no  efifect ;  of 
the  anilin  colours  only  those  which  stain  nuclei,  viz.  the  basic 
compounds  (e.g.  Bismarck-brown,  methyl-violet,  methyl-green,  saf- 
firanm,  fnchsin,  magdala,  &c.)  are  applicable ;  gentian-violet  appears 
to  be  especially  suitable ;  the  objection  to  methyl-violet  and  fhchsin 
is  that  in  decolorizing  in  order  to  leave  only  the  nucleus  stained,  Uie 

*  BoH.  80c.  Beige  Micr.,  Tiii  (1882)  pp.  clxiz.-lxxYii    Jomn.  de  ICorogr., 

vL  (1882)  pp.  5oa-a 

t  Iq  BuiL  80a  Beige  Mior.  this  is  given  as  15  ports. 

X  In  Jonm.  de  Mior.  tbis  formula  is  not  given,  bnt  in  place  of  it  the  follow- 
ing, whidi  in  BolL  800.  Beige  Micr.  is  said  not  to  preserve  so  well  the  colour 
of  the  bacteria : — Glycerine  10,  oommeroial  glncose  40,  camphorated  alcohol  10, 
Iter  140.    The  index  is  1-87. 

f  Aich.  pathol.  Anat  (Virchow),  Ixxxiv.  (1881)  pp.  275-9i* 
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oolour  is  apt  to  go  altogether,  fiome  of  these  coloara  are  nnsnited 
to  certain  bacteria,  e.  g.  Bismarck-brown  does  not  stain  the  badlloB 
of  lepra  at  all,  and  that  of  splenic  fever  but  badly.  In  order  to  stain 
the  Wteria,  the  sections  are  placed  in  a  1  per  cent,  watery  solution  of 
the  dye ;  in  a  few  moments  they  are  deeply  ooloored,  and  may  then  be 
**  differentiated  "  (the  term  applied  by  Professor  Weigert  to  the  prcxsess 
of  removal  of  the  colour  from  the  body  of  the  cell),  by  means  of 
alcohol,  in  which  they  may  be  allowed  to  lie  more  than  an  hour ;  if 
oil  of  cloves  is  nsed,  they  ma/be  left  in  it  half  an  hour  and  upwards ; 
then  if  there  is  not  time  to  examine  them,  they  may  be  put  into  water 
for  as  much  as  a  day  without  losing  their  colour.  The  use  of  absolute 
^alcohol  for  the  washing  is  specially  recommended ;  for  gentian-violet, 
which  strongly  resists  the  washing-out  process,  treatment  with  oil  of 
cloves,  and  then  with  alcohol,  transferring  back  to  the  oil,  is  the 
quickest  way.  Gentian-violet  is  particularly  useful  when  it  is  uncer- 
tain what  form  of  bacterium  is  present,  but  the  colour  is  removed 
from  the  nuclei  when  placed  in  glycerine. 

Double-staining  is  very  useful  for  colouring  the  nuclei  and  the 
bacteria  differently;  of  aU  combinations  picrocarmine  was  found  to 
be  the  best ;  it  is  used  as  made  in  the  following  way,  in  preference  to 
commercial  specimens  of  this  reagent,  which  Professor  Weigert  finds 
are  seldom  entirely  satisfactory : — 

Over  2  grammes  of  carmine  are  poured  4  grammes  common 
ftpimnniAj  and  the  whole  left  24  hours  m  a  place  protected  against 
evaporation ;  200  grammes  of  a  concentrated  picric  acid  solution  are 
then  poured  in ;  the  mixture  is  left  24  hours  until  all  soluble  matters 
are  dissolved.  Very  small  quantities  of  acetic  acid  are  then  added 
until  a  slight  precipitate  comes  down  even  after  stirring ;  a  rather 
copious  precipitate  is  usually  thrown  down  in  the  course  of  the  next 
24  hours ;  it  should  be  removed  by  filtration. 

A  picrocarmine  which  does  not  stain  readily  may  be  improved  by 
addition  of  acetic  acid.  After  staining,  the  sections  should  be  washed 
in  pure  water  or  water  containing  only  a  trace  of  acid. 

In  applying  double-staining  to  bacteria  contained  in  the  tissues, 
the  sections  should  first  be  treated  with  eentian  violet  and  alcohol, 
placed  for  a  moment  in  water  to  remove  the  alcohol  and  then  placed 
in  the  picrocannine  and  kept  there  for  half  an  hour  or  an  hour ;  the 
superfluous  picrocarmine  is  washed  away  with  water,  and  the  specimen 
well  washed  with  alcohol  and  mounted  in  Canada  balsam,  affcer  passing 
through  oil  of  cloves.  This  method  may  be  applied  to  Micrococci, 
care  being  taken  not  to  stain  them  red  by  a  too  protracted  sojourn  in 
the  picrocarmine. 

Actinomyces  is  not  stained  by  the  usual  nucleus-staining  prepara- 
tions ;  orseiUe  is  used  as  prepared  by  Wedl,  and  the  sections  left  in 
it  for  about  an  hour ;  they  are  then  washed  superficially  with  alcohol 
and  transferred  to  gentian-violet.  The  wall  and  contents  of  the  cell 
of  MoUuscum  coniagiosum  are  differentiated  by  this  method. 

Sections  of  tissues  containing  bacteria  may  be  made  by  Boy's 
microtome.  The  frozen  sections  are  examined  either  fresh  or  in  SAlt 
solution ;  if  they  are  to  be  stained  and  mounted  they  are  spread  out 
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wiih  0a8B  needles  on  a  spatula,  the  saperflnons  salt  solution  is 
lemoTed  with  blotting-paper,  and  the  section  is  slowly  immersed  in 
absolute  aloc^ol  and  left  there  until  aU  air-bubbles  have  been 
remored.  In  all  studies  of  bacteria  by  staining  secticms  it  is 
important  to  remembtf  that  the  staining  is  apt  to  &il  in  the  case  of 
some  of  the  micro-organisms,  and  thus  giye  misleading  negatiye 
results;  the  addition  of  some  acetic  acid  or  caustic  potash  before 
iitaining  will  genially  remedy  this  defect,  although  the  sections  are 
somewhat  impaired  by  these  reagents.  It  is  hardly  necessary  to 
record  Profiasaor  Weigert's  warning  that  really  good  objectiyee  are  an 
absolute  necessity  for  this  work. 

Preparing^  Fatty  JlcidB.* — ^Mr.  F.  J.  Allen  boils  up  the  fai  or 
oil  with  a  not  too  strong  solution  of  caustic  soda  or  potash  (liq.  sodeo 
or  liq.  potassaa)  until  the  alkali  is  quite  saturated  and  refuses  to 
absorb  any  more  fsA.  Wben  it  has  cooled  ^ter  it  and  add  dilute 
snlpburic  ov  hydrochloric  acid  (stirring  and  warming  at  the  same 
time)  untQ  no  more  fMy  acid  separates.  Boil  for  a  second  or  two, 
then  set  aside  to  cooL  When  cold,  the  fatty  acid  will  be  found  in  a 
8(^id  mass  on  the  surface,  and  tiie  liquid  part  may  be  thrown  away. 

It  is  well  to  boil  the  acid  in  freth  water  to  purify  it,  when,  on 
coding,  it  will  be  practically  pore. 

To  get  crystals^  it  is  simply  necessary  to  melt  a  small  quantity  on 
a  slide,  and  spread  it  very  tiiin  ;  it  crystallizes  on  cooling,  and  must 
be  mounted  "  dry." 

Carmine  8olution.t — ^Prof.  H.  Hoyer,  belieying  in  the  great 
superiority  in  all  respects  of  carmine  for  animal  tissues,  strongly 
reooomiends  tiie  following  as  ayoiding  the  objections  whicdi  exist  to 
the  simple  solution  on  account  of  the  difficulty  of  keeping  it,  and 
other  disadyantages.    He  is  able  to  speak  from  a  year's  triaL 

Dissolye  1  gr.  of  carmine  in  a  mixture  of  1-2  c.cm.  of  strong 
liquor  ammoniffi  and  6-8  ccm.  of  water,  and  heat  it  in  a  glass 
yesael  in  a  sand  bath  until  the  excess  of  ammonia  has  eyaporated.  So 
kmg  as  free  ammonia  is  present  large  bubbles  are  formed  in  the  fluid, 
and  the  latter  shows  the  usual  dark  purple-red  colour  of  carminate  of 
ammonia.  When  the  free  ammonia  hias  eyaporated  small  bubbles 
appear,  and  the  solution  takes  a  brighter  red  tint.  It  is  now  left  to 
cool  and  settle,  and  by  filtering,  the  bright  red  deposit  (to  be  used  oyer 
again)  is  sepaiated  firom  the  neutral  dark  fluid,  which  by  the  addition 
M  chloral-hydrate  can  be  kept  for  a  long  time.| 

If  the  carmine  solution  is  mixed  with  4-6  times  its  yolume  of 
strong  alcohol  a  scarlet-red  precipitate  is  formed.  This  is  separated 
by  filtration,  washed  and  dried,  or  made  into  a  paste  with  alcohol  in 
which  some  glycerine  and  chloral  is  dissolyed.  Both  the  powder  and 
the  paste  can  be  kept  seyeral  months  unchanged  ;  they  dissolye  easily 
in  distilled  water,  particularly  the  paste.  The  solution  passes 
readily  through  the  filter,  whilst  the  ordinary  carmine  solution  can 

*  Jonra.  Post  Micr.  Soo^  L  (1882)  p.  193. 

t  Biol.  Centiralbl.,  ii.  (1882)  pp.  17-19. 

X  Cf.  infra^  p.  142.  as  to  its  use  in  the  preparation  of  a  red  injection-mass 

Digitized  by  VjOOQ IC 


142  SUXUABY  OF  OUBBENT  BB8BABCHE8  BELATINa  TO 

onlj  be  filtered  with  difficulty ;  it  also  keeps  a  long  time  nnohiinged, 
especiidlj  witii  the  addition  of  1-2  per  cent,  of  chloral,  and  it  has  a 
mnch  more  intense  coloming  power. 

By  dissolving  the  carmine  powder  in  a  concentrated  solution  of 
neutral  picrate  of  ammonia  a  combination  is  obtained  which  unites,  all 
the  advantages  of  ordinary  '^  picrocarmine "  without  any  of  its 
disadvantages. 

Prussian  Blue  and  Safranine  for  Plant  Sections.*— Pro£  J. 
Bmn  refers  to  tiie  process  of  double  staining  for  vegetable  histology 
described  by  him  to  the  Geneva  Physical  and  Natural  History  Society, 
in  which  tiie  action  of  Prussian  blue  alternates  with  that  of  safinaiine. 
The  process  is  to  be  recommended  for  the  deamess  with  which  the 
prepiuutions  show  all  the  minutest  details,  even  in  tiie  interior  of  the 
cdls.  The  chlorophyll  retains  its  colour,  while  the  celluloee,  the 
layers  of  the  cell-walls  and  tiieir  contents,  the  incrusting  matter,  and 
tiie  fatty  or  resinous  substances  are,  on  the  ccmtrary,  differendy 
coloured  and  readily  differentiated.  He  insists  on  the  value  of  these 
histo-diemical  processes  in  distinguishing  very  minute  transparent 
bodies,  and  above  all  to  differentiate  organs  scattered  through  opaline 
liquids  or  colourless  histological  elements. 

Iigeotion-Ma8ses.t — Prof.  H.  Hoyer  describes  several  compounds 
which  he  has  found  useful  for  this  purpose,  tiie  essential  point  being 
the  use  of  gelatine,  the  great  objection  to  which  is  remedied  by  adding 
to  it  chlor^  hydrate,  which  protects  it  from  deteriorating  by  fungoid 
growths.  It  is  thus  possible  to  have  a  stock  of  diffarent  coloured 
masses  eminently  suited  for  injection  purposes,  and  which  onlj 
require  to  be  warmed  before  immediate  use. 

For  a  transparent  red  mass  take  a  concentrated  gelatine  solution, 
and  add  to  it  a  corresponding  quantity  of  tiie  carmine  solution 
described  tupra  p.  141.  Digest  in  a  water  bath  until  the  dark 
violet-red  colour  begins  to  pass  into  a  brieht  red  tint.  Then  add 
6-10  per  cent,  bv  volumes  of  glycerine  and  at  least  2  per  cent  bv 
weight  of  chloral  in  a  concentrated  solution.  After  passing  through 
fiannel  it  can  be  kept  in  an  open  vessel  under  a  bell  glass. 

A  blue  mass  can  be  made  by  mixing,  a  small  quantity  of  a  very 
dilute  and  warm  solution  of  Berlin  blue  witii  an  equally  small 
quantity  of  a  moderately  dilute  gelatine-solution,  by  which  a  dear 
homogeneous  blue  solution  is  obtained.  This  is  again  mixed  with 
larger  quantities  of  concentrated  warm  gelatine-solution,  witii  the 
gradual  addition  of  now  only  a  moderately  dilute  solution  of  Berlin 
blue.  A  homogeneous  transparent  saturated  mass  is  thus  produced. 
The  addition  of  chloral  and  glycerine  enables  it  to  be  kept  for  a 
long  time. 

For  a  fluid  yellow  in  the  capillaries  and  brown  in  the  larger 
vessels  the  following  is  given.  A  concentrated  solution  of  gelatine 
is  mixed  with  an  equal  volume  of  a  4  per  cent,  solution  of  nitrate  of 

*  Ball.  Soc  Beige  Micr.,  viiu  (1882)  pp.  clzix.-lxx.  Joara.  de  Miorogr.,  tL 
0882)  p.  600. 

t  Kol.  Centralbl.,  ii.  (1882)  pp.  19-22. 
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BilTer,  and  warmecL  To  this  is  added  a  very  small  quantity  of  an 
aqueous  solation  of  pyrogallio  acid,  which  reduces  the  alver  in  a  few 
seconds;  chloral  and  glycerine  are  added  as  hefore.  It  does  not 
change  either  in  alcohol  chromic  or  acetic  acid,  or  in  hichromate  of 
potadi,  &c^  so  that  the  objects  can  be  hivdened  in  different  fluids. ' 
Blue  and  yellow  masses  mixed  giye  a  very  useful  green. 

Prof.  Hover  recalls  attention  to  two  other  formul»  preyiously 
described  by  him,*  but  ^  which  haye  not  received  any  notice  in  histo- 
kgioal  text-books."  The  one  is  ammonio-nitrate  of  silver,  especially 
suitable  for  the  endothelium  of  vessels  and  fine  vessels  generally,  and 
mudi  to  be  preferred  to  the  simple  nitrate  of  silver  solution.  The 
otiier  is  spirituous  solution  of  shellac. 

Tajrlor^s  Freezing  ][icrotome.t — ^This  microtome  (fig.  29),  the 
invention  of  Dr.  T.  Taylor,  Microscopist  of  the  Agricultural  Depart- 


ment at  Washington,  is  claimed  to  present  ^'  all  the  advantages  of 
any  plan  heretofore  employed  in  hardening  animal  or  vegetable 
tisBnea  lor  section  cutting,  while  it  has  many  advantages  over  all 
other  devices  employed  lor  the  same  purpose. 

Microscopists  who  are  interested  in  the  study  of  histology  and 
pathology  have  long  folt  the  necessity  for  a  better  method  of  freezing 
animal  and  vegetable  tissue  than  has  been  heretofore  at  their 
oommand.  In  hardening  tissues  by  chemical  agents  the  tissues  are 
more  or  less  distorted  l^  the  solutions  used,  and  the  process  is  very 
slow*  Ether  and  rhigolene  have  been  employed  with  some  degree  of 
success,  but  both  are  expensive  and  they  cannot  be  used  in  the 
presence  of  artificial  light  because  of  danger  of  explosion.  Another 
disadvantage  is  that  two  persons  are  required  to  attend  to  the 
manipnlations,  one  to  force  the  vapour  into  the  freezing  box  while 
the  c^er  uses  the  section-cutting  knife.  The  moment  the  pumping 
of  the  ether  or  rhigolene  ceases,  the  tissue  operated  on  ceases  to 
be  frozen,  so  ephemeral  is  the  degree  of  cold  obtained  by  these 


means. 


•  Areh.  f.  Mikr.  Anat.,  xiii.  (1877). 

t  Amer.  Mon.  Micr.  Journ.,  iii.  (1882)  pp.  168-9  (1  flg.). 
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The  principal  advantages  to  be  obtained  by  the  use  of  the 
Taylor  Microtome  are,  Ist,  great  economy  in  the  method  of  freezing, 
and  2nd,  celerity  and  certainty  of  freezing.  With  an  expenditnre  of 
twenty-five  cents  the  tissues  to  be  operated  on  can  be  kept  frozen 
for  several  hours  at  a  time.  Small  objects  immersed  in  gum  solu- 
tions are  frozen  and  in  condition  for  cutting  in  less  than  one 
minute." 

A  is  a  revolving  plate  by  which  the  thickness  of  the  section  is 
regulated,  and  in  the  centre  of  which  is  an  insulated  chamber  for 
fr^zing  the  tissue.  A  brass  tube  enters  it  on  each  side.  The  larger 
one  is  die  supply  tube,  communicating  with  a  pail  on  a  bracket  above 
the  microtome,  whilst  to  the  smaller  one  is  attached  a  rubber  tube, 
which  discharges  the  cold  salt  water  into  a  pail  placed  under  it.  The 
salt  and  water  liquid,  as  it  passes  from  the  upper  to  the  lower  pail, 
is  at  a  temperature  of  about  zero.  The  water  should  not  be  allowed 
to  waste,  but  should  be  returned  to  the  first  pail  for  continual  use,  or 
as  long  as  it  has  freezing  properties.  As  a  matter  of  further  economy 
it  is  necessary  to  limit  me  rate  of  exit  of  the  freezing  water.  This 
is  regulated  by  nipping  the  discharge  tube  with  the  spring  clothes- 
pin supplied  for  the  purpose.  Should  the  cold  within  the  chamber 
be  too  intense  the  edge  of  the  knife  is  liable  to  be  turned  and  the 
cutting  will  be  imperfect.  When  this  occurs  the  flow  of  water  through 
the  chamber  is  stopped  by  using  a  spring  dothes-pin  as  a  dip  on  &e 
upper  tube.  In  order  to  regukte  the  thickness  of  the  tissue  to  be 
cut  a  scale  is  engraved  on  the  edge  of  the  revolving  plate  A,  which, 
in  conjunction  with  the  pointer  6,  indicates  the  thickness  of  the 
section. 

Mr.  C.  P.  Lyman,  of  the  Department  of  Agriculture,  writing  in 
strong  commendation  of  the  apparatus,  says : — "There  is  no  little  box 
that  must  be  kept  full  of  ice  and  salt  and  constantly  attended  to ; 
neither  is  there  any  tiresome  bulb  to  squeeze  for  a  period  of  any- 
where £rom  fifteen  minutes  to  two  hours,  nor  the  expense  and  danger 
attending  the  general  use  of  ether  or  rhigolene.  The  simplicity  of 
the  operation  of  freezing  morbid  material  for  sections,  now  obtainable 
through  the  use  of  this  instrument,  will,  I  think,  remove  from  the 
study  of  pathology  one  of  its  hitherto  greatest  bugbears,  viz.  the 
great  labour  of  preparation  of  material  for  section  and  the  difficulty 
of  obtaining  good  sections  of  soft  tissues  unaltered  by  the  various 
chemical  reagents  hitherto  used  for  the  purpose  of  hardening 
them." 

Mounting  Media.* — Prof.  H.  Hoyer  has  found  excellent  mount- 
ing media  not  only  in  L.  Bach's  solution  of  gum  arabic  in  liquor 
ammonisa  aceti,  but  also  in  acetate  of  potash,  as  well  as  a  third  modi- 
fication with  glycerine  and  chloral.  The  two  former  are  more 
particularly  suitable  for  preparations  stained  with  aniline  colours, 
especially  bacteria.  The  latter  is  suitable  for  sections  hardened  in 
chromic  acid,  alcohol,  &c.,  and  objects  coloured  with  carmine  or 
haematoxylin. 

•  Biol.  Centralbl.,  ii.  (1882)  pp.  23-4. 
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The  Bolatxons  are  thus  prepared : — A  high  60  ccdu  glass  with  a 
wide  neck  is  filled  two-thirds  Ml  with  selected  white  gnm  arabic  (in 
pieoes,  not  powder),  and  then  acetate  of  potash  or  ammonia  is  added, 
or  a  fli^ation  of  chloral-hydrate  (of  several  per  cent.)  to  which  5-10 
per  cent,  of  glycerine  has  been  added.  The  gum  with  frequent 
shaking  disaolYes  in  a  few  days  and  forms  a  syrupy  fluid,  which  is 
dowly  filtered  for  twenty-four  hours.  The  clear  filtered  fluid  will 
keep  a  long  time,  but  if  spores  of  fungi  begin  to  develop  a  little 
chloral  can  be  added  and  the  fluid  refiltered. 

Preparation  of  Dammar  YamislL* — C.  J.  M.  says  that  none  of 
the  receipts  given  in  books  enable  the  amateur  to  prepare  a  satisfactory 
article.  Dammar  is  not  entirely  soluble  in  ether,  benzole,  or  turpen- 
tine, at  ordinary  temperatures.  If  heat  be  used,  the  solution  is  more 
complete,  but,  sooner  or  later,  the  product  will  become  milky,  and 
then  it  will  be  found  impossible  to  clarify  it. 

To  obtain  a  perfectly  limpid  solution,  permanently  remaining  so, 
proceed  as  follows :  To  4  diachms  of  crushed  Indian  dammar  add 
o  liquid  drachms  of  pure  benzole,  and  allow  the  resin  to  dissolve  at 
the  ordinary  temperature.  After  a  day  or  two,  an  insoluble  residue 
will  be  found  at  the  bottom  of  the  vessel.  Carefully  decant  the 
supernatant  dear  liquid,  and  add  to  it  80  minims  (1^  drachm)  of 
spirits  of  turpentine.  The  preparation  is  then  complete.  The  object 
of  adding  turpentine  is  to  ensure  toughness  in  the  dried  film. 
Witiiout  the  turpentine  the  dried  film  would  be  brittle.  He  does  not 
think  that  any  advantage  is  derived  from  the  addition  of  mastic  to 
the  preparation. 

Eont's  Amerioan  Cementt— Mr.  J.  Ford  has  received  from  an 
American  correspondent  the  following  recipe  for  making  the  cement, 
■o  ^ectnally  used  by  professional  mounters,  and  which  has  been 
regarded  as  a  trade  secret : — 

**  Take  some  zinc  white  as  sold  for  painters'  use,  drain  off  the  oil, 
and  mix  with  Canada  balsam,  dissolved  very  thin  with  chloroform.  If 
it  does  not  flow  freely  from  the  brush,  add  a  little  turpentine.  The 
mixture  should  be  about  the  thickness  of  cream,  and  kept  in  a  bottle 
with  a  glass  cap." 

Mr.  F.  J.  Allen  adds : — Having  sealed  the  slide  with  the  cement, 
paint  on  it  with  artists'  oil-colours,  thinned  if  necessary  with  turpen- 
tine, and  when  dry  varnish  it  wi^  very  dilute  balsam  to  give  it  a 
gloon 

Mayer's  Water  BatLt— A  convenient  ^orm  of  water  bath,  devised 
by  Dr.  P.  Mayer,  is  shown  in  fig.  30. 

It  is  a  small  brass  box,  18  cm.  long,  9  cm.  wide,  and  8  cm.  high. 
The  tube  A,  throuj^  which  the  water  is  received,  and  the  rod  B 
serve  as  handles.  The  receiving  tube  is  closed  by  a  cork  provided 
with  a  glass  tube  for  the  escape  of  steam,  which  is  bent  in  the  form  of 

*  8cL-GoMip,  1882,  p.  257. 
f  Jonra.  Po«t  Micr.  8oc.,  i.  (1882)  p.  193. 

X  Cf.  C.  O.  Whitman  in  Amer.  Natural.,  xvi.  (1882)  p.  785  (1  fig.). 
Ser.  2.— Vol.  UI.  i* 
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Fjo.  30. 


a  siphon  to  protect  against  dust.  At  1  *  5  om.  from  the  hase  of  the 
box  is  an  oVen  (D)  *7  om.  high,  and  12  cm.  long,  which  pasaes 
completely  through  the  box,  and  serves  for  warming  the  slides  when 
sheUao  is  used.  Above  are  two  circular  basin-like  pits  (P)5-5  cm. 
in  diameter,  and  4  cm.  deep,  for  receiving  the 
two  tin  paraffin  holders.  These  are  coveied  bj 
circular  plates  of  glass.  There  are  also  six 
tubular  pits,  one  for  a  thermometer  (T),  the 
other  for  glass  tubes. 

This  water  bath  will  be  found  useful  for 
other  purposes  than  those  of  imbedding  and 
mounting.  It  will  of  course  be  understood 
that  the  only  object  of  giving  its  exact  dimen- 
sions is  to  furnish  a  guide  where  one  ia 
required.  There  are  at  least  two  important 
advantages  offered  by  this  water  bath  over 
those  in  general  use,  viz.  the  slides  are  pro- 
tected from  dust,  and  the  paraffin  is  not  ex- 
posed to  the  water. 

Packing  Slides  for  Travelling.  —  Mr.  L. 
Dreyfus  describes  the  mode  in  which  he 
transported  from  London  to  Wiesbaden  hia 
collection  of  over  5000  preparations  without 
a  single  breakage : — 

'*  I  used  no  wadding  whatever,  but  packed 
the  whole  in  racked  boxes,  and  over  the  ends  of  the  cJides  in  the 
racks  only,  I  put,  with  the  handle  of  my  scalpel,  on  each  side  a  length 
of  the  mwMeai  indiarubber  tubing,  such  as  is  used  for  feeding-bottles. 
When  the  slides  were  so  packed,  two  more  lengths  on  tiie  top,  under 
the  lid,  before  the  latter  was  fastened  down  by  two  of  the  tUmiett 
iDdiarubber  bands  across  the  box  in  both  directions  (sides  and  bottom;) 
This  allowed  so  much  spring  in  every  direction  that  no  breakage 
occurred,  although  1  have  no  doubt  the  heavy  cases  were  handled  in 
the  usuid  delicate  way  by  railway  porters  and  sailors  on  board  the 
steamer. 

Besides  minimizing  the  risk  of  breakage,  this  style  of  packing 
has  the  advantage  of  being  very  easy  and  expeditious  in  packing  and 
unpacking,  and  perfectly  clean.  The  preparations  come  out  as  clean 
as  they  were  packed,  and  can  be  packed  into  the  cabinets  without  the 
tedious  wiping  required  after  the  use  of  cotton  wool.  Tubes  and 
rings  can  be  used  over  and  over  again,  so  that  the  extra  expense  ia 
very  small." 

Examination  of  Living  Germs  in  Water.*— At  a  recent  meeting 
of  the  Manchester  Literary  and  Philosophical  Society,  Dr.  B.  Angus 
Smith  stated  that  Dr.  Koch,  of  Berlin,  advocated  the  use  of  gelatine 
in  preserving  indications  of  organic  vitality.  About  2^  per  cent, 
of  gelatine,  well  heated  in  a  little  water,  is  mixed  with  the  water  to 
be   tested,  and  the  mixture   forms  a  transparent   mass,  in  which 

♦  Chem.  News,  xlvi.  (1882)  pp.  288-90.         . 
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scdoble  or  nnobaorred  matter,  developed  from  the  organio  matter  of 
the  waters  and  made  yisible  in  a  solid  and  insolable  form,  does  not 
fiill  to  the  bottom,  bat  shows  romid  each  active  point  the  sphere  of  its 
actinty.  The  gelatine  keeps  a  record,  for  a  time,  both  of  the  qnalitj 
and  intensitj  of  life  in  the  liquid,  eyerj  little  centre  of  life  making 
itsdf  apparent  to  tiie  e je.  It  seems,  therefore,  to  Dr.  Smith  essential 
that  all  diemical  examinations  of  water  should  be  supplemented  by  an 
inqniiy,  like  this  of  Dr.  Koch's,  into  the  comparatiye  activity  of  the 
lifing  organi8m&  In  some  waters  a  centre  makes  aiomid  it  a  sphere, 
which  has  the  appearance  of  a  thin  veside,  and  is  filled  with  liquid. 
These  spheres  form  in  a  day  or  two,  according  to  the  water,  and  at 
tiieir  bottom  is  a  white  mass,  containing  chiefly  active  bacteria.  The 
liquid  filling  the  spheres  may  be  taken  out  by  a  pipette  and  examined, 
w&i  the  bacteria  which  lie  at  the  bottom.  Dr.  Smith  has  not  yet 
examined  a  sufficient  number  of  waters  to  give  general  rules,  but 
hopes  to  do  80.  He  has  as  yet  examined  no  chalk  water  for  example, 
but  has  been  confined  chiefly  to  the  Manchester  district  hill  water, 
impure  brook  and  pond  water,  Mersey,  Irwell,  and  Medlock  water, 
and  canal  water.  In  certain  specimens  of  Manchester  water  the 
^heres  appear  on  some  days  to  be  few  in  number,  on  other  days  the 
amount  is  enormous,  the  whole  of  the  tube  in  which  the  experiment 
is  made  being  filled  witii  tiiem.  At  such  times  the  water  is  highly 
impure,  and  ccnnplained  of  by  the  public.  Dr.  Smith  says  that  when 
the  tests  are  sufficiently  developed,  '*  chemists  must  prepare  for  a  new 
condition  of  things." 

Sinel's  Embryological  Slides.  —  Sinel  &  Co.  of  St.  Helier's, 
Jersey,  have  issued  a  series  of  these  slides,  in  the  notice  of  which 
they  refer  to  the  difficulty  of  preserving  delicate  embryological 
objects  for  microscopical  examination.  "The  favourite  medium  of 
the  microecopist  has  hitherto  been  Canada  balsam,  and  owing  to 
the  non-existence  of  a  cement  sufficiently  powerful  to  hold  fluid  in 
a  cell,  this  latter  medium  has  been  viewed  with  some  suspicion.  It 
would,  however,  be  useless  to  attempt  the  preservation  of  the  ova  of 
Crustacea  or  MoUusca  in  Canada  balsam,  but  the  medium  used  for 
these  slides,  being  of  the  same  density  as  sea-water  (and  also  of  such 
an  admirable  preservative  character  that  the  living  appearance  of  the 
objects  is  fully  retained)  is  the  most  successful  yet  met  with. 

^The  slides  are  constructed  with  a  cement  of  such  power  and 
hardness  that  they  have  stood  a  test  that  would  even  damage  a  balsam 
mount,  viz.  a  temperature  ranging  from  28^  to  120^  F.,  without  the 
slightest  eflect  upon  the  slide  or  object,  and  of  the  numbers  that  have 
been  prepared  in  this  manner  none  have  been  found  to  leak,  as  is 
frequently  the  case  with  ordinary  fluid  mounts.  No  slides  are  sent 
out  till  Uiey  have  been  left  some  considerable  time  to  test  and 
harden." 

The  list  includes  the  ova,  in  various  stages  of  development,  and 
the  young  of  Fishes,  Mollusca,  Insecta,  Arachnida,  Crustacea,  and 
Echinodermata,  with  a  series  of  six  slides  of  the  anatomy  of  P(U(smon 
wuriant. 

L  2 
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Search  fbr  ''Atlantis**  with  the  HieroMope.*  —  Under  this 
heading  Dr.  A.  Geikie  reviews  a  paper  f  by  the  Abb6  Benard  "  On  the 
Petrologf  of  St.  Paul's  Bocks/'  an  island  nearly  on  the  equator,  and 
about  500  miles  east  of  the  South  American  coast : — 

"Are  these  rocks  the  last  enduring  remnant  of  'Atlantis' — a 
continent  that  has  otherwise  disappeared,  or  are  they  portions  of  a 
volcanic  mass  like  the  other  islands  of  the  same  ocean?  To  those 
who  have  not  noted  the  modern  progress  of  geological  inquiry,  it  may 
seem  incredible  that  any  one  should  propose  to  solve  this  problem  with 
the  Microscope.  To  seek  for  a  supposed  lost  continent  with  the  help 
of  a  Microscope  may  seem  to  be  as  sane  a  proceeding  as  to  attempt  to 
revive  an  extinct  lehthyosaurus  with  a  box  of  lucifer-matches.  Yet  in 
truth  the  answer  to  the  question  whether  the  St  Paul's  Bocks  are 
portions  of  a  once  more  extensive  land  depends  upon  the  ascertained 
origin  of  the  materials  of  these  rocks,  and  this  origin  can  only  be  pro- 
perly inferred  from  the  detailed  structure  of  the  materials,  as  revealed 
by  the  Microscope.  The  importance  of  microscopical  examination  in 
geological  research,  so  urgently  pressed  upon  the  notice  of  geologists 
for  some  years  past,  has  sometimes  been  spoken  of  disparagingly,  as 
if  the  conclusions  to  which  it  led  were  uncertain,  and  hardly  wcvth 
the  labour  of  arriving  at  them.  We  occasionally  hear  taunts  levelled 
at  the  '  waistcoat-pocket  geologists,'  who  carry  home  little  chips  of 
rock,  slice  them,  look  at  them  with  their  Microscopes,  and  strai^tway 
reveal  to  their  admiring  friends  the  true  structure  and  history  of  a 
whole  mountain-range  or  region.  That  the  sarcasm  is  often  well- 
deserved  must  be  frankly  conceded.  Some  observers  with  the  Micro- 
scope have  been  so  captivated  with-  their  new  toy  as  to  persuade 
themselves  that  with  its  aid  they  may  dispense  with  the  old-fashioned 
methods  of  observation  in  the  field.  But  there  could  not  be  a  more 
fatal  mistake.  The  fundamental  questions  of  geological  structure 
must  be  determined  on  the  ground.  The  Microscope  becomes  an  in- 
valuable help  in  widening  and  correcting  the  insight  so  obtained ; 
but  its  verdict  is  sometimes  as  ambiguous  as  that  of  any  orade.  In 
any  case  it  must  remain  the  servant^  not  the  master,  of  the  field- 
geologist." 

M.  Benard  has  undertaken  a  most  elaborate  investigation  (chemi- 
cally and  microscopically)  of  sections  of  the  rocks  brought  home  by 
the  '  Challenger,'  with  the  view  of  determining  whether  they  were  to 
be  considered  as  volcanic  or  to  be  classed  among  tiie  crystalline 
schists.  If  they  belong  to  the  latter,  tiiey  must  once  have  lain  deeply 
buried  beneath  overlying  masses,  by  the  removal  of  which  they  have 
been  revealed.  They  would  thus  go  far  to  prove  the  former  existence 
of  much  higher  and  more  extensive  land  in  mat  region  of  the  Atlantic ; 
land,  too,  not  formed  of  mere  volcanic  protrusions,  but  built  up  of 
solid  rock-masses,  such  as  compose  the  framework  of  the  continents. 
If,  on  the  other  hand,  the  rock  is  volcanic,  then  the  islets  of  St.  Paul 
belong  to  the  same  order  as  the  oceanic  islands  all  over  the  globe. 
The  Abb6  inclines  on  the  whole  to  the  side  of  the  crystalline  schists, 

•  Nature,  xxvU.  (1882)  pp.  25-6.  f  Ann.  Soc.  Belg.  Micr.,  ix.  (1882). 

Digitized  by  CjOOQIC 


TOOUMJ  ASD  BOXAmr,  MICaOfiOOFY,  ETC.  140 

Imt  Proll  G«ikie  oonsiders  that  tlie  balance  of  proof  is  decidedly  in 
&Tonr  of  the  Yolcanio  origin  of  the  rock. 

Cole's  Studies  in  Kioroscopical  Science.  —  These  haye  now 
reached  the  40th  nmnber,  and  folly  support  the  high  praise  which  has 
been  bestowed  upon  them  in  every  du^tion,  both  for  the  informa- 
tion contained  in  the  text,  the  beauty  of  the  coloured  illustrations, 
and  the  excellence  of  the  accompanying  slides.  Microscopists  have 
kng  lamented  that  it  was  not  possible  to  obtain  a  guide  to  the  slides 
sol^  so  that  the  points  of  interest  illustrated  could  be  intelligently 
appreciated.  Now  that  this  is  proyided,  it  is  to  be  hoped  that  they 
wiU  bear  in  mind  that  something  more  is  required  than  ''moral" 
soppmrt  in  order  to  ensure  a  continuation  of  the-  series.  So  many 
nseM  ventores  haye  failed  through  microscopists  trusting  to  their 
neighbours  to  provide  substantial  support,  that  it  is  necessary  to  urge 
that  every  one  who  believes  in  the  value  of  Mr.  Cole's  enterprise  mil 
himself  subscribe  to  it.  No  more  profitable  return  can,  we  are  sure, 
be  foond  for  the  small  outlay  required. 

Ajxbt,  F.  J. — ^Dr.  Hunt's  Ameiican  Cement  for  Hinging  i^des.    ISupra,  p.  145.] 

Jotim.  i'ost  Micr,  Soc,  I.  (1882)  p.  193. 
»         „        Fatty  Aoids  to  prepare  for  the  Microscope.    ISupra,  p.  141.] 

Joum.  Post  Micr,  Soc,,  I.  (1882)  p.  193. 
Blahg,  H. — ^Encore  one  m^thode  pour  conserver  et  colorer  les  Protozoaires. 
(Another  method  for  preserving  and  oolooring  the  Protozoa.)    IPostJ] 

Zool.  Anzeig,,  VL  (1883)  pp.  22-3. 

BovcHTT,  E. — ^Trait^  de  Diagnostic  et  de  S^miolog^e  comprenant  I'expos^  des 

pioo^^  physiques  et  ohimiqaes  d'exploration  m^dicale,  auscultation,  uer- 

casdon,  oi^'brosoopie,  sphygmograpbie,  laryngoscopies  microsoopie,  analyse 

chimiqne  et  T^tude  des  symptomes  foumis  par  les  troubles  fonctionnels. 

[CSiap.  XIY.  Emploi  de  la  loupe  et  du  Microscope.    (Employment  of  the 

lens  and  the  Microscope.)    pp.  155-76  (18  figs.).] 

8vo,  Paris,  1883,  xi.  and  692  pp.  (160  figs.). 
Chbtkb,  a.  H^ — Method  of  making  Tin  Rings  for  Cells.    [^PostJ] 

Proc,  Amer,  Soc,  After.,  5th  Ann.  Meeting,  1882,  pp.  282-3. 

CoHBK,  E.,  ft  J.  OBiicM.--Sammlnng  von  Mikrophotograpliien  zur  Yeranschau- 

liohnng  der   Mikroskopischen    btruktur    von    Mineralien    und   (lesteinen. 

(Collection  of  Microphoto^phs  for  the  demonstration  of  the  Microscopical 

Structure  of  Minerals  and  Hooks.)    Part  YII.    8  pis.    4to,  Stuttgart,  1882. 

Oox«B.  A.  0. — Studies  in  Microscopical  Science. 

No.  30  (pp.  209-216).— T.   8.   Thallus  of  Lichen.     Sticta  aurata,     Plate 

of  15  fi^ 
No.  31  (pp.  217-220).— The  Pancreas.    T.  8.  of  Human  Pancreas,  injected 

carmine.    Plate  x  65. 
No.  32  (pp.  221-6).— Diabase.    South  Quarry,  Corstorphine  Hill,  Edinburgh. 

Plate  X  25. 
No.  33  (pp.  227-30).— The  Spleen.    T.  S.  of  Human  Spleen  (of  Infant), 
injected  carmine  and  stained  with  hasmatoxylin.    Diagrammatic  Drawing. 
No.  a*  (pp.  22l-A).—Juncu8  communis  var.  effttsus.    T.  8.  of  Stem.    Plate 

X  250. 
No.  35  (pp.  235-40).— The  Spleen.    T.  8.  Spleen  of  Oat,  stained  logwood. 

Plate  X  65. 
No.  36  (pp.  241-2).— i?ttpAor6ia  splendens,    L.  8.  of  Stem,  stained  logwood. 

Plnte  X  65  and  500. 
No.  37  (pp.  243-50).— The  Salivary  Glands.    Y.  8.  Submaxillary  Gland  of 
Dog,  fitoined  logwood.     Plate  x  500.  _  ,         ,     ,     , 

No.  38  (pp.  251-6).— Section  of  Rock— Red  Syenite.    Ord  HiU,  Sutherland. 
Pktc  X  25.    Description  by  Prof.  M.  F.  Heddle. 
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OoBNiL  ft  Bahtdeb.— MaDoal  of  Pathological  Histology.    TraosL  by  Hart    2nd 

ed.    Vol.  I.    8vo,  London,  1882. 
CnttiDg  Bections  of  Dental  Pulp. 

[**  Harden  in  1  per  cent.  aqneouB  aolntion  of  ohromio  acid,  separated  &om  the 
dentine ;  or  take  fresh  pnlp  from  the  extracted  tooth,  stain  with  oar- 
mine,  harden  in  glycerine  to  which  add  1  per  cent,  acetic  acid.    In  three 
to  six  months  sections  could  be  out  with  a  keen  razor.*'] 
The  Microscope,  II.  (1882)  p.  172,  from  Neva  EngUmd  Jovmal  of  DentMry, 
Deeoke,  T. — ^Preparation  and  Mounting  of  Brain  Sections.    [Post.'] 

Proc.  Amer,  Soc,  Micr.^  5th  Ann.  Meeting,  1882,  pp.  27&-80. 
FoL,  H.~Ein  Beitrag  zur  Technik  fur  Zoologen  am  Meeresstrande.    (A  Oontri> 
bution  to  Technics  for  Zoologists  at  the  Bea-shore.)    \_8upra^  p.  137.] 

Zod,  Anzeig,,  V.  (1882)  pp.  69g-9. 
and  in  French  in  Butt.  Soc.  Belg.  Micr.,  IX.  (1882)  pp.  35-7. 
Ford,  J. — Dr.  Hunt's  American  Gement  for  Binging  Slidee.    {Supra^  p.  145.] 

Jaum,  Post.  Micr.  Soc.,  L  (1882)  p.  193. 
Fbekm AN,  H.  E. — Grinding  Sections  of  Teeth. 

[Employ  ground-glass,  u&ing  with  it  in  the  early  stage  fine-ground  pomioe- 
stone.] 

Joum.  Post.  Micr.  Soc.,  I.  (1882)  p.  192. 
Fbenzbl,  J. — Beitrag  zur  Microscopisohen  Technik— Anfkleben  der  Sohnitte. 
((contribution  to  Microscopical  Technics — Fixing  the  Sections.)    [Post.^ 

Zool.  Anzeig.,  VI.  (1883)  pp.  51-2. 
Fbixdlaendeb,  0. — Microsoopiache  Technik  zum  gebrauch  bei  medioinischefi 
und  pathologiBch-anatomischen  Untersuchungen.    (Microscopical   Technics 
for  use  in  medical  and  pathologico-anatomical  investigations.)    viiL  and 
132  pp.,  8vo,  Kassel  and  Berlin,  n.d. 
Gage,  B.  H. — Obseryations  on  the  Fat  Gells  and  Gonnectiye-tissue  (3orpuiole8 
of  Nectwus  (^Menobranchas), 
[Contains  '*  Methods  of  Investigation  "  and  making  ^  Permanent  Microsoopio 
Preparations.'*! 

Proc.  Amer.  Soc.  Micr.,  5th  Ann.  Meeting,  1882,  pp.  109-26  (1  pL> 
Gbddsbaoh,  H. — ^Bemerkungen  zur  Injectionstechnik  bei  WirbeUoeen.    (B^narks 
on  the  Injection  of  Invertebrata.)    IPost."] 

Arch.  f.  Mikr.  Anat,  XXI.  (1882)  pp.  824-7. 
Grimh,  J.    See  Cohen,  E. 

Haorb,  H. — Arsennaohweisauf  mikroskopischemWege.  (Microscopical  Analysis 
of  Arsenia)  Chem,  CentraJbl,  XHL  (1882)  pp.  690-1, 

fVom  Pharm.  Centralh.,  XXIII.  (1882)  pp.  367-9. 
Hauck,  F. — Die  Meeresalgen  Deutschlands  und   Oesterreiohs.    (The  Marine 
Alg8B  of  Germany  and  Austria.)    8vo,  Leipzig,  1883. 
[2nd  yol.  of  Dr.  L.  Bubenhorsf  s  Ciyptogamic  Flora  of  Germany,  Austria, 
and  Switzerland.    1st  part  contains  Introduction  (pp.  1-6)  on  ^  The 
Collection  and  Preparation  of  Marine  Algn.**] 
Hi'TCHCOOK,  B.— Examination  and  Exhibition  of  Living  Organisms. 

[Place  a  drop  of  water  containing  the  organisms  on  a  coyer-^lass  and  inyert 
oyer  a  ring  of  wax  on  a  slide—melt  the  wax  with  a  piece  of  wire  to 
make  the  cell  air-tight.  A  small  bit  of  Nitelia,  Anacharis,  or  some 
vigorously  growing  alga  should  be  placed  in  the  drop.  In  this  way 
rotifers  can  be  seen  to  develope  and  multiply  for  days.  The  plan  is 
also  recommended  for  showing  cydobis  in  a  water  plantj 

Amer.  Mm.  Micr.  Jiyum.,  Ul.  (1882)  p.  222. 
„  „      The  Mounting  of  Pollen  Grains. 

[Dry— in  wax  ceUs  (dust^  in).    Fluid— in  castor-oil  in  shellac  cells.] 

Avner.  Mm.  Mior.  Jowm.,  lU.  (1882)  p.  223. 
HuBST,  G.  H.— The  Microscopical  Structure  of  Bocks. 

[Contains  notes  on  the  Microscope  required  and  on  preparing  rock-sections.] 

Field  NaturcUist,  I.  (1883)  pp.  169-71. 
Ingpek,  J.  E. — Bleaching  Leaves. 

[Note  as  to  making  chlorinated  soda  and  mounting  the  leaves  in  glycerine 

jelly.]' 

Joum.  Post.  Micr.  Soc.,  I.  (1882)  p.  191. 
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KhAAMBt,  H.  M.— To  mount  Plants  in  Glyoerine  and  Water. 

[Add  to  the  gljoeriae  a  few  drops  of  carbolic  acid  to  guard  against 
fdngoid  growth — mix  with  equal  parts  water— don't  cement  the  coyer- 
glass  down,  bat  let  the  water  eyaporate,  and  add  more  glycerine  and 
water  until  the  plant  gets  gradually  filled  with  glycerine.  Fasten  the 
cover-glasB  bj  first  ringing  it  with  gelatine,  to  wbiich  any  cement  will 
adhere.] 

Joum.  Post.  Micr,  5bc.,  L  (1882)  p.  192. 
KoKMAV,  B.— Zar  Mierotomteehnik.    (On  Microtomes.)    [Post,"] 

Zod,  Anzeig.,  VL  (1888)  pp.  19-21. 
lAOBiusai,  J.  P.— See  Poolsen,  Y.  A. 
homunmm,  T.  W.— Moonting  the  Ptobosds  of  a  Ply— Preparation.    [Post."] 

Mier,  News,  III,  (1882)  pp.  21-2  (1  fig.). 
ICabcsal,  B. — Des  moyens  mat6iels  dans  I'enseignement  de  la  ix)tanique.    Le 
Miooacope.     22  pp.    (Materials  for  the  teadiing  of  Botany — The  Micro- 
■oope.)    8yo,  Brazellee,  1882. 

n        n      Baaai  d'ane  liste  de  preparations  microecopiqnes   destinies   2i 
Fenaeignement.    16  pp.     (Attempt  at  a  list  of  microscopical  preparations 
intended  for  teaching.)    8to,  Bnixelles,  1882. 
Marlow's  (£.)  Microscopical  Gompendinm. 

[Cabin^  for  turntable,  sUdes,  brushes,  bottles,  ^.] 

8ci.'Gosstp,  1882,  p.  277. 

Mikroskoplache  Pi&parate  yon  Mikroorganiraoen,  speciell  y.  pathogenen  Bacterien. 

OoUectioD  I.    (Unter  Gontrole  y.  FlSgge  in  Gottingen  angefertig^.)    (Micro- 

aeopical  preparations  of  micro-organisms,  especially  of  pathogenous  Bacteria. 

Preparea  mider  the  direction  of  Fliigge  of  Gottingen.)    Cassel,  1882. 

MoBira^  EL — Kleine  Mittheilungen  ans  der  Zoologischen  Technik.    (Minor  oom- 

mnnkatioDS  on  Zoological  TecbQics.)  [Post:]  Zool.  Ameig,,  YI.  (1883)  pp.  52-3. 

MoQBB,  A.  J. — ^Tbe  preparation  of  Crystals. 

[The  plan  proposed  has  been  found  yery  unsatisfactory  in  England.] 

The  Microscope,  IL  (1882)  p.  164. 
MvLUOL  C.  J. — On  the  diserimiuation  of  different  species  of  wood  by  a  micro- 
awnneal  examination  of  sections  of  branches.  Sci,-Oossip,  1883,  p.  9. 

PaiKma,  BL  P. — Preyenting  growth  of  Mildew  on  dry  Mounts. 

[Paint  the  specimen  and  the  interior  of  the  cell  with  a  solution  of  carbolic 
ttcid  or  oorrosiye  sublimate  in  spirit  before  mounting/] 

Jova^.  Post.  Micr.  &)c^  I.  (1882)  p.  193. 
Paul's  (F.  A.)  Modification  of  Williams'  Freezing  Microtome.    IPost.] 

Proc.  Amer.  8oc.  Micr^  5th  Ann.  Meeting,  1882,  pp.  283-4. 
PovLOOi,  Y.  A. — ^Microchimie  y^etale,  guide  pour  les  recherclies  pbyto-histolo- 
giqoee  k  Tasage  des  ^tndiants.    (Yegetable  Microohemistry,  guide  to  phyto- 
hifliological  researches  for  the  use  of  students.)    Translated  by  J.  P.  Lach- 
mann  nom  the  Gkrman  edition.    French  edition,  considerably  enlarged  (in 
collaboration  with  the  author),    zx.  and  119  pp.    8yo,  Paris,  1882. 
BBn»aro,  T.  B.~Oiimio  acid — ^its  uses  and  adyantages  in  microscopical  inyesti- 
gationa.    \PoKt'\    ^*roc.  Amer.  Soc.  Micr.,  5th  Ann.  Meeting,  1882,  pp.  183-6. 
BjEoraoH,  P.  Fw — Mikrophotographien  fiber  die  Stniktur  und  Zusammensetzung 
der  Steiokohle  des  Uarbon  entnommen  yon  mikroskopischen  Durohschnitten 
d.  Stetnkohle.    (Microphotographs  of  the  Structure  and  Composition  of  Coal 
from  Microscopical  Sections.)  73  photographs  on  13  plates  and  a  photographic 
fiontbipiece.    Leipzig,  1882. 
Boom,  W.  A. — On  a  new  form  of  dry  mounting. 

[Title  (only)  of  paper  read  in  the  Ificrosoopical  Section  of  the  Amer.  Assoa 
Adv.  ScL] 

Amer.  Natural,  XYI.  (1882)  p.  1050. 
8.,  W.  J.— Note  on  Mounting  for  Hot  Countries. 

[01  IL  (1882)  p.  288— Beoort  of  satisfactory  results  with  balsam  and  benzol 
and  dammar  and  benzui.l 

ScL'Qossip,  1882,  pp.  276-7. 
Saboxht,  W.,  iunr.— Bleaching  Fluid  for  Insects. 

[Hydrochloric  acid,  10  drops;  chlorate  of  potash,  \  dr. ;  water,  1  oz.    Soak 

Kir  a  day  or  two.    Wash  well.]  _  ..^^.^      ,(v« 

^  Joum,  Post.  Mkr.  Soc.,  L  (1882)  p.  192. 
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ScBiEFFERDECKEB,  P.~-Ueber  eine  nene  InjectionsmaMe  znr  Oonsemnmg  der 

Liichen  fur  dem  Praparirsaal.    (Oa  a  new  injeotion-mass  for  preserving 

bodies  for  the  preparing  room.)         Arch,/.  Anat,  u.  Entwick,^  1882,  pp.  197-8. 

„  „    Ueber  die  Verwendnng  des  Oelloidina  in  der  Anatomiachen 

Technik.    (On  the  uee  of  Gelloidin  in  anatomic^  teohnioe.) 

Arch.  /.  Anat.  u.  Entwich.^  1882,  pp.  199-203. 
ScHrLOiN,  M. — Zur  Technik  der  Hbtologie.    (On  histological  technics.)    [Po9t.'\ 

Zoot.  Anzeig.^  VL  (1883)  pp.  21-2. 
Slack;  H.  J. — Pleasant  Hours  with  the  Microeoope. 

[Disease  Germs— Potato,  Starches,  &c.,  with  Polarized  Light.] 

Knowledge,  IIL  (1882),  pp.  7-8,  84-5. 
Sttruno,  W.  —  The  Snlphocyanides  of  Ammonium  and  Potasmnm  9m  histo- 
logical reagents.    [Post']       Journ.  Anat.  ^  PhysioL,  XVII.  (1883)  pp.  207-10. 
Stowell,  C.  U. — How  to  preserve  Urinary  Deposits. 

[In  Canada  balsam,  m  glycerine,  in  a  1  percent,  solution  of  carbolic  acid,  in 
equal  partd  of  glycerine  and  camphor-water,  in  a  solution  <^  naphtha  and 
creosote,  &c.    Special  directions  as  to  the  latter.] 

The  Microst»pey  II.  (1882)  pp.  161-2. 
„       C.  H.  and  L.  E. — Microscopical  Diagnosis,  viii.  96, 114,  32  pp.,  37,  78, 
and  16  figs.,  10  pis.    8vo,  Detroit,  1882. 
Taylor,  T. — A  new  freezing  Microtome.    [Supra,  p.  143.] 

Proc.  Amer.  8oc.  After.,  5th  Ann.  Meeting,  1882,  pp.  153-5  (1  fig.). 
Teasdale,  W. — Bleaching  Leaves. 

[Leaves  of  Arabia  alStda  bleach  rapidly  in  chloride  of  lime,  and  give  charming 
results.] 

Journ.  Post.  Micr.  Soc,  I.  (1882)  p.  191. 
Ybreeeb,  J.  G.  P. — ^To  mount  in  glycerine. 

[Heat  indiarubber  till  it  becomes  sticky,  dissolve  it  in  benzol,  ring  both 
cover  and  slide,  then  let  it  remain  till  tacky ;  arrange  the  object  in  glyoo- 
riue,  press  down  the  cover,  wash  awfty  spare  glycerine,  and  run  asphalte 
varnish  or  other  finish.  **  The  advantages  are,  the  indiarubber  sticks  in 
spite  of  the  glycerine,  and  is  elastic,  and  so  a  great  amount  of  trouble  is 
saved  'T 

Journ.  Post.  Micr.  Soc.,  I.  (1882)  p.  192. 
Wadb- Wilton,  E. — Pond-hunting  in  winter. 

[Remarks  on  the  importance  of  collecting  in  winter  as  well  as  summer,  and 
notes  of  organisms  to  be  obtained.] 

Journ.  Post.  Micr.  Soc.,  I.  (1882)  pp.  183-5. 
Walmslet,  W.  H. — Some  hints  on  the  preparation  and  mounting  of  microeoopio 
objects.    32  pp.  and  16  figs. 
[Forms  Part  III.  of  Stowell's  *  Micioaoopical  Diagnosis,*  supra.] 

8vo,  Detroit,  1882. 
Warren,  R.  S.— Geaning  Diatoms. 

[Reply  to  Mr.  Kitton,  II.  (1882)  p.  707,  and  agreeing  that  Mr.  Kitton's 
description  of  his  process  is  very  like  that  of  the  author,  but  that  is  an 
accidental  coincidence.] 

Amer,  Mon.  Micr,  Journ.,  IIL  (1882)  pp.  225-6. 
Wa86e,  G.  M. — Continuous  observation  of  Micro-fungi. 

[Inquiring  for  information  about  observing  the  germination  of  fungua-spoies 
under  me  Microscope.] 

ScL'Gossip,  1882,  p.  277. 
Whitman,  C.  O.— Orientation  in  Microtomic  Sections — The  reconstruction  of 
objects  from  sections — Method  of  reconstruction. 
[All  in  Vol.  IL  (1879)  p.  71.] 

Amer.  Natural.,  XVII.  (1883)  pp.  109-12. 
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MmwnsQ  or  13th  Dboembkb,  1882,  at  Einq's  Collbgb,  StbanDjW.C, 
James  Gi«aibhbb,  Esq.,  F.B.S.,  or  thi  Chaib. 

Tbe  Miniites  of  the  meeting  of  8th  November  last  were  read  and 
confirmed,  and  were  signed  by  die  Chairman. 


The  Lift  of  Donations  (exclnsiye  of  exchanges)  received  since 

the  last  meeting  was  snlxnitted,  and  the  thanks  of  me  Society  given 

to  the  donors. 

From 

Schnlze,  F.  E. — Ueber  den  Ban  trad  die  Entwiokelnng  von 
Cortfylophora  laautria  (Alhnan).  52  pp.,  6  pis.  (4to. 
Leipzig,  1871.) 

BabeohoTit,  L. — Beiti&ro  znr  naheren  KenntnlM  und  Yerbrei- 
tnng  der  Algen.  Hefts  1  and  2.  30  and  40  pp.,  7  and  5 
pis.    (4to.    Leipzig,  1863^.) 

WaUicfa,  6.  C.^TheNorth-Atlantio  Sea-bed.  PartL  106  pp., 
map,  and  6  pis.    (4ta    London,  1862.) 

Kninse,  C.  F.  T.  and  W. — Handbuoh  der  Menscblichen  Ana- 
tomie,  Nachtra^e  znr  Allgemeinen  tmd  Microscopischen 
Anatomie.  viii  and  170  pp.,  81  figs.,  and  1  pi.  (8vo. 
HannoTer,  1881.) 

Rosamassler,  K.  A.  —  Das  Suswasser-AqnarinnL      Srd  ed. 

96  pp.,  53  flgs.,  and  1  pi.    (8vo.     Leipzig,  1875.) 
Zaddach,  £.  G. — De  Apodis  CJanoriformis.    viii  and  76  pp.  and 

4  pis.  (4to.  Bonnie,  1841) 
YarioQs  lefmntB,  indoding  Milne  Edwards'  '  Asoidies  com- 
peaces.'  1839  (110  pp.  and  8  pis.) ;  Beicherf  s  '  Zooboiryon 
pcUucidus,*  1870  (106  pp.  and  6  pis.);  Dodel's  *  Vhthrix 
zonata,*  1876  (136  pp.  and  8  pie.) ;  Dumortier  -and  Van 
Beneden*s  *  Polypes  compost  d'ean  donee,*  1850  (96  pp. 
and  6  pis.) ;  Zopfs  *  Gonidienfrfichte  von  Fumago,'  1878 
(75  pp.  and  8  pis.) ;  Gohn*s  ^  Untersuobangen  iiber  die 
KntwickelangsgeBcbichteder  Mikroekopischen  Algen  und 
Pilze/  L  (156  pp.  and  6  pis.) ;  Muller's  '  Classification 
des  Licbens,*  1862  (95  pp.  and  3  pis.);  De  Bary  and 
WoTooin's '  Morphologie  nnd  Phvsiologie  der  Pilze,*  1864- 
70,  Parts  1-3,  96,  43,  86  and  95'  pp.,  6,  8,  6  and  6  pis. ; 
Mobins's  *  Eozoon  Canadense  *  (20  pp.  and  18  pis.) ; 
Gravenhorsfs  *  Infosorienwelt,*  1832  (66  pp.  and  1  pi.); 
Brefeld's  *  Empusa  muscce  and  £.  radicans,*  lOTl  (50  pp.  and 
4  pis.) ;  and  12  others Mr,  Crisp. 


The  Chairman  gave  notice  that  the  next  meeting  woiQd  be  made 
special  for  the  purpose  of  admitting  of  the  nomination  of  Prof.  P. 
Martin  Duncan  as  President  for  a  third  year  in  succession,  a  proposal 
which  he  felt  sure  would  be  received  with  entire  satisfaction. 


Mr.  O.  F.  Dowdeswell  read  a  paper  on  "A  Minute  Form  of 
Parasitical  Protophyte  "  (see  p.  26),  descriptive  of  a  section,  exhibited 
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under  a  Microscope,  of  the  Inng  of  a  moiiBe  infected  with  a  form 
of  septicaBmia. 

The  Chairman  tiionght  the  experiments  described  were  yery  im- 
portant, from  the  fact  of  their  having  been  conducted  under  such  hi^ 
powers.  Inyestigations  of  this  kind  required  an  amount  of  time  and 
a  delicacy  of  manipulation  which  might  well  make  the  Society  gratefdl 
to  any  one  who  bestowed  upon  them  the  necessary  attention.  He  waa 
yery  glad  that  Mr.  Dowdeswell  intended  to  continue  the  same  line  of 
investigation,  and  that  he  had  promised  they  should  hear  the  results 
of  his  ^ther  researches. 


Mr.  Criro  exhibited  (1)  Martens'  Ball-jointed  Microscope  (VoL  H. 

fi882)  p.  672);  (2)  Hartnack's  (or  Becklinghausen's)  Demonstration 
icrosoope  (Ibid.,  p.  97)  ;  and  ^3)  the  latest  form  of  Mr.  E.  R  Onfith's 
Club  Microscope  (ante,  p.  113). 

Mr.  F.  Xitton's  paper  on  *'  Binocular  Vision  in  the  Study  of  the 
DiatomacesB  "  was  read. 

Mr.  Beck  said,  that  with  reference  to  the  opening  remarks  of  the 
author  on  the  value  of  binocular  over  monocular  vision,  he  could  fully 
bear  out  all  that  had  been  said.  A  valuable  means  of  oonvinoing 
any  one  who  was  sceptical  on  the  subject  was  to  be  found  in  a  slide 
of  AuUicodiscus ;  and  he  remembered  that  when  his  brother  Bichard 
showed  this  diatom  to  Mr.  Tufifen  West  for  the  first  time  under  the 
binocular,  that  distinguished  draughtsman  looked  at  it  for  some  time 
in  silence,  and  then  jumping  up,  exclaimed,  ^AU  the  drawings  d 
Diatomacead  which  I  have  done  will  have  to  be  done  over  again." 

Dr.  Wallich  said  he  could  fully  confirm  the  statement  that  nothing 
showed  diatoms  so  well  as  the  binocular.  Indeed,  from  a  study  oi 
these  objects  extending  over  many  years,  he  could  say  that  it  was 
utterly  impossible  to  see  them  in  any  other  way.  In  one  of  the 
drawings  of  Hydrosira^  he  observed  that  Mr.  £[itton  had  not  noted  the 
unsymmetrical  formation  consisting  of  a  little  dot  which  was  gene- 
rally surrounded  by  a  slight  ridge  on  one  side  only.  It  occurral  in 
Hyaranra  and  many  of  tiie  discoidal  forms,  and,  though  often  seen, 
he  had  never  been  able  yet  to  detect  what  this  peculiar  structure  was. 
It  would  be  of  advantage  if  some  one  would  set  to  work  to  determine 
it.  It  seemed  to  him  to  have  something  to  do  with  the  communica- 
tion between  adjacent  frustules. 

Mr.  Crisp  said  that  Mr.  Eitton  had  proved  conclusively  the 
superiority  of  the  binocular,  in  that  he  had  shown  the  true  form  of 
diatoms,  which  had  previously  been  misinterpreted  by  most  expe- 
rienced observers  after  observation  with  the  monocular. 

Dr.  Wallich,  in  reply  to  Mr.  Badcock,  stated  that  in  examining 
these  objects  under  high  powers,  he  used  the  thinnest  slide  he  could 
find  and  the  thinnest  cover-glass.  Generally  he  used  one  of  Hart- 
nack's objectives ;  the  only  difficulty  was  to  get  the  whole  of  the  field 
illuminated,  but  it  was  not  really  necessary  in  by  far  t^e  larger 
number  of  cases  to  use  more  than  the  central  part  of  the  field,  which 
could  always  be  illuminated. 
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]£r.  James  Smith  said  that,  in  working  with  high  powers  nnder 
the  hinocolar,  he  bad  always  fonnd  it  of  great  advantage  to  nse  a 
^^^J-gfound  glass  slip  ni^er  tiie  slide  on  which  the  object  was 
BMnmted.  If  a  l-4th  in.  or  a  l-8th  in.  were  nsed  nnder  ordinary'cir- 
comstanoes,  the  black  division  across  the  field  was  seen,  but  the 
groond  glass  seemed  to  obliterate  this  entirely.  He  generally  nsed  a 
piece  of  Tery  ptde  bine  glass,  ground  on  the  upper  siuface. 

Mr.  Stewart  referred  to  the  importance  of  approximating  the  back 
Ims  of  the  objeotiye  to  the  binocular  prism.  With  the  ordinaiy 
Wenham  prism  Ihey  were  limited  to  powers  of  400  to  600,  but  with 
the  St^ihenson  arrangement  it  was  quite  easy  to  work  with  a  l-25th  in. 
There  seemed  still  to  be  persons  who  appeared  to  think  that  the 
binocular  was  a  mere  toy.  It  was,  howeyer,  of  really  great  import- 
ance, especially  when  working  on  an  exceedingly  transparent  object, 
where  tiie  inner  membranes  coiQd  be  seen  distinctly  separated  firom 
those  aboye  them ;  or  in  tracing  out  fine  nerye-fibres,  which,  passing 
oyer  or  nnder  eadi  other,  coidd  be  resolyed  in  a  way  which  was 
entirely  impossible  by  any  otiier  means. 

Mr.  Crisp  pointed  out  the  means  that  had  been  adopted  for  using 
the  Wenham  prism  with  the  higher  powers  by  fitting  it  into  a  tube 
which  could  be  passed  inside  the  objective. 

Mr.  Beck  believed  they  were  only  as  yet  in  the  infimqy  of  the 
binocular  Microscope,  and  he  looked  forward  to  the  time  when  much 
more  attention  would  be  paid  to  its  construction,  and  particularly  to 
the  question  of  ascertaining  the  best  point  at  which  the  prism  should 
be  plaoed  to  get  the  full  field  without  adventitious  aid  in  the  way  of 
illuminators,  by  which  improved  results  would  no  doubt  be  obtained. 
He  believed  that  the  binocular  was  the  Microscope  which  would  be 
used  in  the  future. 

Dr.  Wallich  said  that  with  reference  to  ground  glass  he  might 
mention  that  some  time  ago  he  accidentally  found  some  glass  which 
had  been  near  a  guttapercha  bottle  of  hydro-fluoric  acid,  the  fumes  of 
which  had  acted  upon  the  glass  and  frosted  it  in  a  far  finer  manner 
thim  oould  be  done  with  the  finest  emery  powder.  The  condenser  he 
used  was  the  ordinary  **Oillet,''  with  which  he  had  no  difficulty. 
Another  thing  which  he  found  very  useful  with  the  bull's-eye  con- 
denser was  to  fibL  a  piece  of  light-blue  glass  on  the  near  side  of  it ;  the 
H^t  from  this  was  so  good  that  he  co^d  confidently  recommend  the 
plan. 

Dr.  Oibbes  said  he  could  corroborate  all  that  had  been  said  on  the 
subject  of  the  binocular,  and  especially  its  value  when  used  with  a 
1-lit  in.  in  examining  those  very  minute  parasites  to  which  his  atten- 
tion had  been  given,  as  it  enaUed  him  at  once  to  see  whether  they 
were  outside  or  inside  the  tissue. 


Mr.  Dreyfns's  Note  was  read,  describing  a  safe  method  of  packing 
slidos  in  a  cabinet  for  railway  and  sea  transit  (see  p.  146). 
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The  following  Inftnunentt,  Objects,  4ka,  were  exhibited : — 

Mr.  Bolton : — Pyxicda  affiniB  and  E^ifUna  ootffurU. 

Mr.  Orisp  :---<l)  ImproTod  Griffith  Glab  Microecope.  (2)  Htft- 
nacVB  (^or  KecklingnaoBen's)  Demonstration  Microscope.  (3)  Martena' 
Ball-jointed  Microscope. 

Mr.  Dowdeswell :  —Section  of  long  of  septicaBmie  monse. 


Hew  Fellows : — ^The  following  were  elected  Ordinary  Fellows: — 
Messrs.  W.  M.  Bale,  Abraham  D.  Balen,  Walter  H.  Bulloch,  C.  E. 
Hanaman,  J.  Satchill  Hopkins,  J.P.,  William  0.  Ondaatje,  L.M.S. 
Beng.,  G.  H.  Steam,  John  L.  Wall,  and  David  Welsh. 


OONYEBSAZIONS. 

The  first  Conversasdone  of  the  Session  was  held  on  the  6th 
December  last  in  the  Libraries  of  King's  Ckillege,  when  the  following 
objects,  &o.,  were  exhibited : — 

Mr.  Baker: 

Zeiss's  Small  Dissecting  Stand,  with  Oompomid  Objective,  Large 
Dissecting  Microscope,  and  TAkvelling  Microscope. 

Hartnack's  Histological  Microscope. 

Arranged  Tests  (Pleurotigma)  in  balsam. 
Mr.  Badcock: 

EpistyUs  with  Flagellata,  and  Lophopus  cryiialUnus, 
Mr.P.P.Balkwill: 

200  Foraminifera  arranged  and  named  on  one  slide. 
Mr.  Blackbnm : 

Cast  skins  of  nymph  and  sab-imago  of  Heptagema  longieauda,  one 
of  the  Ephemerida. 
Messrs.  R  and  J.  Beck : 

New  Petrological  Microscope,  and  BadUi  in  Imig  of  oow. 
Mr.  W.G.  Cocks: 

Hydra  vulgaris  developing  winter  eggs. 

Pencil  Tails  (Polyxenm  lagurus)  and  Volvox  globatar. 
Mr.  A.  0.  Cole  : 

Sporocarp  of  PiMaria  glcbulifera  in  section. 
Mr.  Creese : 

Pitcher  of  Nepenthes  distilkUoria  showing  acid  glands. 
Mr.  F.  Crisp : 

Slides  iUostrating  the  yiews  of  Drs.  Loew  and  Bokomy  on  the 
chemical  difference  between  dead  and  living  protoplasm. 
Mr.  Curties : 

Notamia  hursaria  polarized. 
Mr.  Dowdeswell ; 

Nerve-fibre,  showing  the  reticulated  structure  of  the  sheath. 
Mr.  Enoch : 

Tingis  hystricellus  from  Ceylon,  and  Hmmatopinus  suis, 
Mr.  F.  Fitch: 

Eeproductive  organs  of  a  bee.  o,,.edbvGoOgle 
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Mr.  Guiinareens : 

Qaartzite  frcnn  8.  America  and  sandaioDe  from  Oheshire,  exhibited 
for  comparison  with  the  so-called  '*  Brannfels  Meteorite." 
Mr.  Grores : 

Capillary  network  of  trachesB  on  dnct  of  salivary  gland  of  cock- 
roach* 

ImproTed  GroTca-Williams  Ether  Freezing  Microtome. 
Dr.  Gibbes: 

BactUus  iuberculons  in  spntmn,  and  injected  human  long  from  a 
case  of  Acate  Tuberculosis. 
Mr.H.F.  Hailea: 

Arenaceous  Foraminifera. 
Mr.  Hardy: 

Chioniatosoope. 
Mr.  Hood: 

Floecularia  aiMgua  Hudson. 
Mr.  Ingpen: 

Professor  Abbe's  Test-plate. 
Mr.  Joshua : 

BmlboekcUe  seMi^,  and  some  Deemids. 
Br.MiUar: 

M]fUfma  FiUeUi,  a  HexactinellouB  Sponge. 
Mr.  Michael : 

Specimen  of  Mymar  and   Uropoda  fomUcaricB^  a  new  species  of 
predatory  mite  discoTored  by  Sir  John  Lubbock,  Bart. 
Mr.£.M.Nelson: 

Aw^pkipleura  peUudda  (dry  on  cover),  with  Powell  and  Lealand*s 
oa-immermon  l-25th,  N.A.  1*38  (130^  in  glass\ 

Piemrotigma  fofmotum  (dry  on  cover),  with  PoweU  and  Lealand's 
lowHuigled  dry  l-4th,  N.A.  -77  (100^  in  air). 
Mr.  Priest: 

Statoblasts    of    two   new  SpongiUce  described    by  Mr.   Garter, 
8.  BombayemU  and  8.  tegregaia. 
Messrs.  Powell  and  Lealand : 

Scale  of  Podura  with  l-20th  oil-immersion,  N.A.  1  *  38. 

Amphipleura  pdlucida  with  l-12th  oil-immersion,  N.A.  1  *  43. 
Mr.  Beed: 

Section  of  leaf  of  Hedyehium  Qardnerianum, 
Mr.  O.  Smith : 

Transparent  photographs  of  rock  sections  by  polarized  light,  and 
section  of  Nepheline  Dolerite. 
Mr.  J.  Smith : 

Wing  of  peacock  butterfly. 
Mr.  O.H.  Steam: 

Microscopes  illuminated  by  minute  Swan  incandescence  lamps. 
Mr.  Chas.  Stewart: 

BcirylimB  sp.  ? 
Messrs.  Swift  and  Son : 

I  of  parasite  of  Ground  Hombill. 
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Mr.  H.  J.  Waddington : 

Lactate  of  copper  and  copper  deposited  by  electrolysis. 
Mr.  J.  G.Walker: 

An  nndesoribed  British  sponge ;  parasitic  and  coating.    It  has  m 
new  form  of  spicule  sparsely  distribated  on  membranes. 
Mr.  P.  H.  Ward : 

Sections  of  Cycas  revciuta,  and  dahlia  root  lAiowing  innlin. 
Mr.  T.  Charters  White : 

Teeth  of  blow-fly,  and  the  valve  of  salivary  duct  of  blow-fly. 


Mestings  of  10th  Janitabt,  1888,  at  King's  Collbob,  Strand,  W.O., 
The  Pbesident  (Pbofbssob  P.  Mabtin  Duncan,  FJLS.)  ih 
THB  Ohaib. 

The  Minutes  of  the  Meeting  of  18th  December  last  were  read  and 
confirmed,  and  were  signed  by  Sie  President. 

The  List  of  Donations  (exdnsive  of  exchanges)  received  since 
the  last  meeting  was  submitted,  and  the  thanks  of  the  Society  given 
to  the  donors. 

From 
Fiomentel,  E.de. — ^Introdnction  k  I'dtade  des  Polypiera  fossiles. 

357  pp.    (8vo.    Paris,  1858-61.) 
Elencke,   P.  F.   H.— Ueber   die   Oontagioeit&t  der   Einge- 

weidewunner  naoh  Venochen  nnd  iiber  das  physiologische 

und  pathologische  Leben  der  mikroskopiscben  Zellen 

nacb   empiriscben  Tbatsaohen.     iv.  and  42  pp.     (Svo. 

Jeiia,1844.) 
Ziegler,  M. — Lutte  pour  r^xistence  entre  rorganisme  animal 

et   lea  Algues   mioroeoopiques.    iy.  ana  SO  pp.    (8to. 

Paris,  N.D.) 
And  9  reprints  on  Milk,  Foramiiiifera  (6),  Colouring  Matter 

in  Plant  Gells,  and  Alg»      ..      ..     « Mr.  Crisp. 

Mason,  J.  J.,  M.D. — Minute  Structure  of  tbe  Oentral  Nervous 

System  of  certain  Reptiles  and  Batraobians  of  America. 

113  pboto-micrograpbs,  xxiv.  pp.  (FoL  Newport,  U.S.A., 

1879-82) The  Author. 

Slide  of  BugtUa  ^tir&tnato,  witb  tentacles  extended  and  stained  Mr.  H.  C.  Chadtcick. 

Special  attention  was  called  by  the  President  to  the  volume 
presented  by  Dr.  Mason. 

Hr.  Crisp  exhibited  (1^  Mikulicz's  Stomach  Microscope  and  (2) 
Grouch's  Poitable  Histological  Microscope. 

Mr.  J.  D.  Hardy  read  a  note  on  a  method  of  illumination  by 
means  of  the  Chromatoscope  (see  p.  126). 

Mr.  Stewart  said  that  no  doubt  most  of  the  Fellows  who  were 
present  at  their  last  Conversazione  saw  this  apparatus  exhibited  and 
observed  that  it  did  most  efficiently  add  to  the  beauty  of  objects 
shown,  which  were  not  amenable  to  tiie  action  of  the  polariscope.  It 
was  not  demonstrated,  however,  that  it  enabled  any  one  to  find  out 
the  structure  of  objects  better,  though  it  certainly  added  to  their 
beauty. 

^  The  President  said  that  several  of  the  Fellows  had  been  in  the 
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liabit  of  using  different  tinted  glasseB,  and  tiiere  oonld  be  no  donbt 
thftt  A  bine  or  red  and  perhaps  even  a  violet  glass  placed  on  the 
mirror  or  bull's-eye  was  of  great  nse  in  many  examinations.  The 
Tiol^  tint  seemed  to  be  of  less  nse  than  the  others,  because  this 
colour  was  not  so  fayonrable  to  the  eye.  He  had  himself  frequently 
naed  green  with  opaque  illumination  and  found  it  enabled  him  to 
examine  objects  for  a  longer  time  than  was  possible  by  ordinary 
yellow  light.  There  was,  however,  this  important  difference  between 
tiie  use  of  tinted  light  and  polarized  li^t,  that  it  did  not  enable  any 
one  to  see  hidden  structures  which  polarized  light  so  often  displayed. 
In  corals,  for  instance,  whilst  coloured  light  was  much  better  for  their 
examination  than  common  yellow  light,  yet  polarized  light  gave  an 
inflight  into  their  structural  peculiarities — showing  how  &e  object 
had  been  originally  built  up — in  a  way  which  mere  variety  of  tint 
was  quite  incapable  of  doing.  He  was  glad  to  see  this  effort  on  the 
pert  of  Mr.  Hardy  to  add  to  the  beauty  of  some  of  &eir  favourite 
objects,  especially  as  he  felt  that  the  attention  given  of  late  to  high 
powers  had  caused  the  adsthetics  of  the  Microscope  to  become  some- 
what n^lected.  

Mr.  J.  Majrall,  junr.,  exhibited  the  stage  by  B.  B.  ToUes,  of 
Boston,  U.S.A.,  which  he  thought  would  be  of  interest  to  the  Fellows 
•iter  the  description  of  it  wluch  appeared  in  the  Jouriud,  I.  (1881) 
p.  914.  

Mr.  Beck  exhibited  an  objective  f  without  adjustment  collar)  of 
l-6th  in.  focus,  made  specially  for  tne  binocular  with  very  snort 
aetting,  so  that  the  back  lens  would  lie  close  to  the  prism. 

Mr.  Ingpen  remarked  that  the  di^culty  of  obtaining  any  adjust- 
ment for  cover-glass  was  the  great  stumbling-block  in  the  way  of  the 
manufacture  of  such  lenses. 

Mr.  C.  H.  Steam  read  his  paper  "  On  the  Use  of  Incandescence 
Lamps  as  Accessories  to  &e  Microscope"  (see  p.  29),  the  subject 
being  illustrated  by  the  exhibition  of  the  arrangements. 

The  President  said  he  felt  sure  the  Society  was  very  much  obliged 
to  Mr.  Steam  for  having  shown  them  this  very  excellent  adaptation 
of  electric  lighting  to  the  Microscope.  It  showed  them  very  plainly 
what  they  would  have  to  come  to,  and  he  hoped  it  pointed  to  a  speedy 
annihilation  of  all  rock-oil  abominations.  The  great  convenience  of 
baring  a  light  so  completely  under  command  struck  him  as  a  great 
point  about  it ;  for  in  examining  such  objects  as  Echinoderms  with  a 
2-in.  object ive»  what  was  specially  wanted  was  a  light  that  could  be 
twisted  and  twirled  round  the  object  in  the  way  shown  by  Mr.  Steam. 
He  sincerely  hoped  that  the  idea  would  be  fully  worked  out,  and  that 
it  would  be  taken  up  by  some  of  their  great  makers.  No  doubt  those 
who  saw  these  little  lamps  exhibited  at  their  last  Conversazione  would 
agree  with  him  in  thinking  that  it  was  one  of  the  most  interesting 
exhibitions  ever  brought  before  them. 

Mr.  Steam,  in  reply  to  questions  from  Mr.  Beck  and  Mr.  Crisp, 
said  that  the  accumulators  which  were  under  the  table  in  the  room 
would  work  the  Umpe  for  several  hours  e^^o™*^^ y-C^^^^fe'" 
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unable  to  say  how  long  they  wonld  last  withont  recharging  if  they 
were  put  on  one  side,  and  not  used  for  some  days.  He  bought  a 
good  deal  of  the  current  might  be  dissipated  meanwhile. 

Ifr.  A.  D.  Michael  read  a  paper  "  On  the  Anatomy  of  the  Oriba- 
tidaa"  (see  p.  1),  the  subject  being  illustrated  by  diagrams,  and 
specimens  shown  under  the  Microscope. 

Mr.  Stewart  said  when  he  oonsiderod  the  hardness  of  the  cuticle  of 
these  creatures,  and  the  softness  of  their  internal  structures,  he  could 
only  express  his  admiration  at  the  skill  with  which  Mr.  Michael  had 
overcome  the  difficulties  in  the  way  of  such  investigations. 

Dr.  O.  C.  Wallich  read  some  "Notes  on  the  Bhizopods,"  pro- 
mising to  continue  the  subject  on  a  future  occasion. 

Mr.  Crisp  said  that  the  question  of  symbiosis  between  animals  and 
plants  was  one  which  was  exciting  a  great  deal  of  attention,  and  Dr. 
Wallich's  remarks  on  the  subject  were  of  special  interest 

The  Meeting  was  then  declared  by  the  President  special,  in 
pursuance  of  notice  giyen  at  the  previous  meeting  ;  and  it  was  then 
moved  by  Dr.  Millar,  and  seconded  by  Mr.  Crisp,  that  the  bye-laws 
be  suspended  to  enable  the  Council  to  nominate  the  President  for 
election  to  a  further  term  of  office. 

The  proposal  having  been  put  to  the  meeting,  was  carried  unani- 
mously.   

Mr.  Criip  read  a  list  of  Fellows  who  had  been  nominated  by  the 
Council  for  Section  at  the  February  meeting  as  Officers  and  Council 
for  the  ensuing  year.    

Mr.  Badcock  and  Mr.  Curties  were  elected  Auditors  of  the 
Treasurer's  accounts. 

The  following  Instruments,  Objects,  ^.,  were  exhibited:— 

Mr.  Beck — Short  l-6th  in.  Objective  for  Binoculars. 

Mr.  Bolton — Mhipidodendron  Huxleyi. 

Mr.  Chadwick — Bugula  turbinata. 

Mr.  Crisp  —  (1)  Crouch's  Portable  Histological  MicroBCope. 
(2)  Miculicz's  Stomach  Microscope. 

Mr.  Groves — Martens'  Ball-jointed  Miorosoope. 

Mr.  Hardy — Chromatoscope. 

Mr.  J.  Mayall,  junr.— Tolles'  Stage. 

Mr.  Michael — Slides  illustrating  the  Anatomy  of  the  Oribatidce. 

Mr.  0.  H.  Steam — Apparatus  for  Electricied  Hlumination  by 
Incandescence. 

Hew  Fellows. — The  following  were  elected  Ordinary  Fellows : — 
Messrs.  John  E.  Fawcett,  Arthur  S.  Pennington,  Samuel  A.  M. 
Satow,  C.  H.  Trinks,  Arthur  W.  Waters;  and  as  Ex-ojfficio  Fellow, 
the  President  for  the  time  being  of  the  Essex  Field  Club. 

Walter  W.  Rkivis, 

Assist, 'Secretary, 
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ordinary  flexible  processes,  perched  one  on  each  side  of  ihe  summit 
of  the  dorsal  lobe.  I  cannot  yet  hazard  a  suggestion  as  to  the 
function  that  these  processes  perform. 

No  other  species  has  anytning  in  the  least  like  them.  They 
appear  to  be  hollow,  and  to  communicate  with  two  sub-spherical 
spaces  lying  between  the  two  sur£ac€|^  of  the  dorsal  lobe.  Fine 
muscular  threads  pass  down  and  across  them,  and  the  animal 
can  contract  and  exp^d  each  independently  of  the  other  and 
throw  them  into  all  Kinds  of  positions.  The  upper  end  of  each 
seems  to  be  separated  partly  from  the  remainder  by  a  constriction 
from  which  a  muscular  thread  runs  down  to  the  base ;  but  though 
I  have  tried  many  objectives  and  every  kind  of  illumination,  I  have 
&iled  to  see  the  sUghtest  trace  of  setse  in  them.  Besides,  if  these 
were  two  antennas,  they  would  be  in  a  unique  position ;  all  other 
Floscules  have  their  pair  of  setae-bearing  antennaB  on  their  sides 
below  the  trochal  disk,  while  the  dorsal  surface  carries  a  solitary 
setigerous  eminence  on  the  medial  Una 

Mr.  Hood  tells  me  that  he  has  seen  both  a  young  and  an 
adult  specimen  of  F.  Hoodii  discharge  through  these  processes 
gnmular  matter  which  gathered  round  their  free  extremities,  and 
which  the  creature  got  rid  of  with  difficulty. 

Freauently  when  the  animal  is  fully  protruded  from  its  case, 
one  of  the  processes  is  invisible,  having  oeen  permitted  to  coUapee 
as  it  were  on  to  the"  dorsal  lobe.  Then  the  upper  end  of  the 
visible  process  may  be  seen  to  move  so  as  to  form  almost  a  right 
angle  with  the  lower  portion ;  or  again,  the  whole  of  the  one 
process  will  be  slowly  lowered  on  to  the  dorsal  lobe  while  the  other 
IS  gradually  distended  and  raised. 

The  thickened  rim  of  the  three  lobes  carries  a  double  fringe 
of  setae,  set  just  as  they  are  in  F.  trifolium,  the  larger  row  stretching 
outwards  and  the  smaller  inwards ;  and  I  have  on  several  occasions 
seen  a  rapid  flicker  run  all  along  the  smaller  setae,  not  constant  or 
regular  enough  to  produce  the  phenomenon  of  "  rotation,"  but  still 
a  veiy  obvious  motion  of  each  separate  seta.  The  gape  of  the 
moutn-fannel  alters  constantiy,  now  opening  in  the  characteristio 
way  shown  in  the  figure,  plate  III.  fig.  2  (which  is  the  ventral 
view)  and  then  closing  by  means  of  its  many  muscular  threads, 
so  as  to  reduce  the  aperture  to  a  mere  'slit,  or  even  to  shut 
it  up  in  puckers.  If  the  animal  is  so  placed  that  the  line  of 
sight  strikes  the  middle  of  the  dorsal  surface  obliquely,  it  will 
be  seen  that  a  nearly  transparent  ridge  or  buttress  runs  up  from 
either  side  of  the  body  to  the  back  of  the  dorsal  lobe,  ending 
at  the  base  of  the  process.  One  of  these  is  shown  in  the  side  view 
(plate  III.  fig.  l).  Between  these  two  ridges  there  is  a  deep 
hollow,  bound^  above  by  the  dorsal  lobe  and  below  b^  the  rounded 
sor&oe  of  the  body.    At  the  lowest  portion  of  this  hollow,  and 
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dooe  to  the  buttress  ridges,  are  the  two  eyes.  It  requires  a  Uttle 
care  and  patience  to  get  a  sight  of  them,  as  they  are  of  only  a  pale 
pink  and  are  fireqnently  obscnred  by  other  parte  of  the  animal. 

It  is  easy  to  see  the  tme  rotatory  organ  which  consists,  as 
iffiual,  of  a  ciliated  horseshoe-shaped  rim  at  the  base  of  the  month- 
funnel  and  on  the  ventral  side  of  it,  and  which  is  continued  in  two 
long  carved  lines  down  the  vestibule  to  the  lips.  The  contractile 
vemde  is  unusually  large  and  plain,  and  in  all  the  specimens  which 
I  have  seen  it  contained  a  cluster  of  yellow  globules,  which  appeared 
Uack  by  transmitted  Ughi 

As  Mr.  Hood  asked  me  to  name  this  rotifer,  I  thought  I  could 
not  do  better  than  name  it  after  himself,  not  only  because  its  very 
shape  suggested  it,  but  also  because  it  seemed  only  right  that  of 
the  five  very  remarkaUe  rotifers  that  Mr.  Hood  has  discovered,  at 
least  one  should  bear  his  name. 

F.  ambiffua.    (Plate  IV.  fig.  1.) 

F.  ambigua  was  discovered  by  Mr.  Hood  on  Sphagnum  in  a 
mossy  pool  on  Tent's  Muir  near  Luchars  in.  May  1881,  and  by 
Mr.  Bolton  in  September  1881  near  Birmingham.  Since  then 
Mr.  Hood  has  found  it  in  Loch  £ea  near  Blairgowrie  Perthshire, 
on  a  coarse  species  of  Ghara,  along  with  (Ecistes  Janus. 

This  is  tne  l^st  el^ant  of  all  the  Floscules ;  it  is  broad  and 
stumpy,  and  its  trochal  disk  appears  at  first  sight  to  have  but  three 
lobes.  There  are  however  besides  the  three  larger  lobes  two 
slightly  raised  setigerous  eminences  on  either  side. 

Like  F,  Hoodii  it  has  two  semi-transparent  dorsal  ridges 
running  up  from  the  body  to  the  dorsal  lobe.  These  *  indeed  exist 
in  some  degree  in  all  Floscules,  but  are  unusually  prominent  in  the 
two  above-named  species. 

Its  body  is  generally  thrown  into  coarse  transverse  folds  at  the 
lower  extremity,  so  as  to  make  quite  a  well-marked  separation 
between  itself  and  the  foot,  the  latter  appearing  to  possess  but 
h^  the  width  of  the  body  at  the  point  where  it  joms  it.  At 
various  points  across  the  body,  and  especially  round  the  base  of  the 
mouth-funnel,  there  are  usually  several  thick  corrugations  obscuring 
the  internal  structure.  The  creature's  habits  are  curious,  and  have 
been  so  well  described  by  Mr.  Hood  in  a  communication  to  myself, 
that  I  cannot  do  better  than  give  his  own  words : — 

''  This  Floscule  is  not  a  beauty,  but  what  it  wants  in  grace  it 
gains  in  interest,  for  it  is  most  amusing  to  watch  it  feeding.  As 
soon  as  it  has  fully  expanded  its  lar^e  head,  infasoria  of  various  species 
may  be  observed  to  be  drawn  swiftly  down  the  large  cavity  formed 
by  the  lobes.  The  inward-setting  current  thus  formed  by  the  cilia 
at  the  base  of  the  cavity  seems  to  be  stronger  in  F.  amhigua  than 
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in  the  other  Floscnles,  as  large  animalcules,  such  as  Kdpoda, 
Parameciay  and  even  free-swimming  rotifers  will  often  fall  victims 
to  this  big  burly  and  voracious  creature.  It  has  an  insatiable 
appetite :  I  have  frequently  seen  the  young  of  CEcistes  pUvIa  and 
(E.  umhella  devoured  by  it,  the  young  of  the  large  rotifers  making 
even  less  resistance  than  the  infusoria. 

At  first  I  thought  that  F.  ambigua  was  wholly  carnivorous,  as 
I  had  seen  it  reject  vegetable  organisms,  but  I  have  since  often 
seen  it  devour  young  Vdvox  glohator. 

When  once  it  has  got  a  victim  within  its  great  mouth-funnel 
there  is  no  possibihty  of  its  making  its  escape,  although  vnth  a  full 
stomach  F.  ambigua  seems  inclined  to  play  with  its  prey  as  a  cat 
would  with  a  mouse,  allowing  it  to  swim  about  vnthin  the  funnel 
and  to  try  to  escape  over  the  margin.  Whenever  the  animalcule 
approaches  the  setigerous  rim  a  sharp  stroke  from  one  or  more  seta^ 
drives  it  back  into  the  funnel. 

I  have  seen  the  attempt  to  escape  repeated  again  and  again, 
but  always  with  the  same  result ;  in  no  single  instance  have  I  ever 
witnessed  the  escape  of  a  captive.  No  one  would  credit  the  voracity 
of  this  Floscule  who  had  not  watched  it.  I  have  seen  one  eat  in 
half-an-hour  no  less  than  twenty-four  live  infusoria  of  various  sizes ; 
it  only  gets  a  rotifer  or  a  young  Volvox  now  and  then  as  a  change 
of  diet. 

jP.  ambigua  is  by  no  means  a  delicate  rotifer,  for  it  can  be  kept 
in  a  live-trough  in  good  health  vrith  very  little  trouble  during  the 
whole  period  of  its  life  by  merely  furnishing  it  vrith  a  few  drops  of 
water  from  an  aquarium  daily. 

It  deposits  iTom  two  to  fiye  female  eggs,  which  take  about 
six  or  seven  days  to  hatch.  The  yoxmg  female  when  hatched  is 
furnished  vith  very  delicate  vibratile  cilia  on  the  head,  and  with 
two  red  eye-spots.  The  frontal  lobes  are  entirely  absent.  Pro- 
pelled by  the  frontal  wreath  of  cilia  the  young  Floscule  swims 
rapidly  and  gracefully  through  the  water  for  about  two  or  three  hours, 
poking  into  comers  and  crannies  in  quest  of  a  fitting  place  of 
aboda 

It  selects  for  its  future  residence  either  the  axil  of  the  plant 
or  the  concave  side  of  a  leaf.  It  seems  to  prefer  an  ambush  to  an 
exposed  spot,  for  I  have  never  met  vrith  it  on  the  point  of  a  leaf. 
The  young  Floscule  when  first  fixed  on  the  leaf  is  so  Uke  a  young 
Stentor  that  it  might  easily  be  mistaken  for  one  ;  but  in  a  short 
time  a  collar  begins  to  develope  immediately  under  the  wreath  of 
frontal  cilia;  and,  as  it  rises  above  the  wreath,  the  lobes  develope 
from  the  collar,  increasing  in  size  as  the  animal  grows.  If  fed  well, 
-  the  young  animal  arrives  at  maturity  about  the  twenty- fourth  or 
twenty-fifth  day,  and  will  then  deposit  eggs,  but  it  never  ceases  to 
increase  in  size  till  shortly  before  its  death.    Its  whole  lifetime  in  a 
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tiongli,  if  carefollT  attended  to,  is  from  forty  to  forty-six  days,  but 
of  coTirse  it  may  Uve  longer  in  its  natural  habitat.  When  old  age 
arriyes  it  does  not  contract  its  lobes  closely  if  alarmed,  and  it  is 
slow  in  expanding  them  or  in  contracting  its  peduncle.  At  last  it 
ceases  either  to  dose  the  lobes  or  contract  the  pedxmcle,  its  setaB  fisdl 
off,  the  internal  organs  cease  to  move,  and  it  dies  with  the  lobes 
folly  expanded. 

In  two  hours  after  death  it  is  surrounded  by  swarms  of  infusoria, 
and  in  a  few  hours  more  these  leave  not  a  vestige  of  it,  the  Floscule 
having  in  its  turn  been  devoured  by  the  very  prey  on  which  it  used 
to  feed. 

I  had  the  good  fortune  to  witness  the  hatching  of  two  males  of 
F.  amhigua — they  were  produced  as  usual  from  smaller  and 
rounder  eggs  than  those  of  the  females.  The  digestive  organs 
and  mastax  were  wanting,  and  the  anterior  portion  of  the  body  was 
transparent,  bearing  a  wreath  of  long  vibratile  cilia  and  two  red 
eye-spots ;  the  posterior  portion  contained  the  sperm-sac,  with  a 
tube  leading  towards  the  foot.  It  is  a  most  restless  creature,  so 
that  it  is  difficult  to  get  a  good  observation  of  all  its  parts. 

F.  longicaudata.     (Plate  IV.  fig.  2.) 

F.  longicaudaia  was  discovered  by  Mr.  Hood  in  a  pool  on  Tent's 
Huir  in  May  1881,  and  in  Loch  Bea  in  July  and  August  of  the 
same  year.  Although  a  rather  rare  rotifer,  it  is  more  social  than 
F,  ambiffua,  forming  small  colonies  of  half-a-dozen  individuals  or 
more. 

It  differs  also  from  F.  amhigua  in  its  choice  of  habitat,  for  it 
prefers  to  perch  itself  on  the  exposed  end  of  a  leaf;  whereas  F. 
antingwi  forms  its  tube  in  the  axils  of  the  plant  it  is  on,  or  on  the 
concave  side  of  the  leaf.  The  creature's  chief  peculiarity  is  the 
very  long  non-retractile  peduncle  in  which  the  foot  ends.    This 

rduncle  exists  in  all  Floscules,  but  is  usually  not  more  than 
15th  or  l-20th  of  the  length  of  the  foot ;  in  F.  longieaudatay 
however,  the  peduncle  is  often  l-3rd  of  the  length  of  the  foot.  It 
is  a  thin  transparent  thread,  and  is  frequently  thrown  into  graceful 
curves  and  coils.  The  lobes  of  the  mouth-funnel  are  usually 
more  angular  than  those  of  any  Floscule  I  am  acquainted  with ; 
the  specimen  from  which  the  figure  was  drawn  showed  this  pecu- 
liarity in  a  marked  way.  The  dorsal  lobe  is  as  usual  the  largest ;  and 
the  two  ventral  lobes  are  larger  than  the  two  side  ones,  which  indeed 
are  at  times  quite  insignificant,  though  their  presence  is  always 
indicated  W  tne  pencils  of  radiating  setae.  All  the  specimens 
which  Mr.  Hood  sent  me  had  neater  and  more  compact  tubes  than 
those  of  other  species ;  but,  as  they  also  differed  considerably  from 
each  other,  this  may  have  been  accidental. 
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F.  regalis.     (Plate  IV.  fig.  3.) 

Mr.  Bolton  sent  me  this  remarkable  rotifer  last  September. 
Its  trochal  disk  is  quite  nniqne,  for  hitherto  all  the  known  species 
of  Floscnlee  have  had  either  five  or  three  setigerons  lobes.  It  is 
true  that  Ehrenberg  credits  his  F.  prohoscidea  with  six  lobes 
and  a  flexible  open-monthed  tube  rising  from  the  midst  of  them, 
all  crowned  witn  setae,  and  says  that  he  has  fonnd  F.  ornaia 
sometimes  with  five  lobes  and  sometimes  with  six ;  bat  hardly  any 
other  obserrer  has  seen  a  six-lobed  Fioscnle. 

Mr.  Slack,  in '  Marvels  of  Pond  Life/.says  that  he  has  met  with 
F.  omata  bearing  six  lobes,  with  '^six  hollow  fietn-shaped  tofts 
[of  setad],  one  attached  to  eadi  lobe."  Dr.  Dobie  also  states  that  a 
mend  of  his,  yiz.  Mr.  Hallett  of  the  Museum  of  the  Boyal  College 
of  Surgeons,  had  found  F.  omata  ^'  with  a  six-lobed  rotatory  organ." 
'  Such  precise  statements  ought  perhaps  to  settle  the  question ;  but 
Mr.  Slack  goes  on  to  say  that  *'  for  a  long  eyening  only  five 
could  be  discerned  in  the  specimen  now  described,  but  the  next 
night  six  were  apparent  without  difficulty  or  doubt,"  and  he 
attributes  the  discrepancy  to  the  different  positions  which  the 
Floscule  held. 

It  is  quite  possible  then  that  Mr.  Slack  had  F.  regalis  under 
observation,  and  not  F.  ornata,  and  that  the  creature's  varying 
positions  hid  now  one,  now  both,  of  the  smaller  lobes.  Ehrenberg's 
F.  prohoscidea  may  have  been  also  the  same  creature ;  for  though 
Ehrenberg  describes  it  as  having  a  flexible  snout-like  tube  with  an 
open  mouth  rising  in  the  midst  of  the  lobes,  his  figure  shows 
merely  a  well-developed  dorsal  lobe  with  a  clear  space  near  the 
summit  between  its  two  surfaces.  This  clear  sub-spherical  space 
exists  in  several  species  of  Floscule,  and  Ehrenberg  seems  to  have 
mistaken  it  for  the  mouth  of  his  "flexible  tube." 

His  figure  bears  rather  the  broadly-curved  lobes  of  F.  carn^ 
panulata  than  the  knobbed  ones  of  F.  regalis,  but  he  distinctly 
says  that  the  lobes  were  knobbed.  Possibly  there  may  yet  be 
another  species  of  seven-lobed  Floscule  with  flattened  lobes ;  at  any 
rate,  I  think  it  not  unlikely  that  Ehrenberg  had  some  seven-lobed 
Floscule  when  he  described  F.  prohoscidea. 

The  mouth-funnel  of  F.  regalis  is  a  deep  cup  with  a  nearly 
circular  rim,  from  which  project  four  knobbed  processes  on  the 
ventral  side,  dividing  that  half  of  the  rim  into  three  equal  spaces. 
They  curve  slightly  outwards  and  widen  as  they  approach  the  rim, 
so  that  their  bases  unite,  and  give  to  the  edge  of  the  cup  a  hexagonal 
appearance. 

On  the  dorsal  surface  rises  a  large  triangular  knobbed  lobe 
bearing  on  each  side  of  its  base  two  very  short  recurved  knobbed 
processes.    All  the  seven  knobs  carry  pencils  of  long  radiating  setae. 
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It  is  worthy  of  remark  that  Cabitt's  F.  coronetta  carries  two  small 
pencils  of  radiating  setsB  near  the  base  of  the  dorsal  lobe. 

In  the  specimens  that  I  haye  seen  it  was  easy  to  make  ont 
both  the  eyes  and  horseshoe-shaped  row  of  yibratile  cilia  at  the 
month-fiHineL  None  of  the  specimens  exceeded  l-50th  of  an  inch 
in  length. 

The  ten  (or  eleyen)  species  of  the  genns  Floscvlaria  may  be 
arranged  as  follows : — 

*  Lobes  withoui  knobs. 


With  3  large 
lobee. 


With  5  lobes 


Not  separated  by  rTwoprooessesondorsallobe  ^.  JTbodti. 

minoteones     ..  \  No  processes       ..      ..      ..  F,  trifolittm. 

Separated  by  two  minute  ones      ..  F.  ambigua. 

Luoes   broad,    de- T  Peduncle  short F,  cctmpanulata, 

pressions  distinct  \ Peduncle  yery  long    . .      ..  F,  longicatuiata. 
Lobes  round  and  small,  depressions  indistinot  ..  F.  Cyclops, 

♦♦  Lobes  knobbed, 

{Flexible  process  on  dorsal 
lobe    ..      F,comuta. 
No  process F.omata. 

Lobes  linear    ..      ..      F.oaronetta. 

With  7  lobes       F.regalis, 

and  perhaps  F.  proboscidea. 

I  find  that  I  have  omitted  to  mention  that  Mr.  Hood  fonnd  on 
one  or  two  occasions  a  Floscnle  inhabiting  a  trumpet-shaped  tnbe, 
and  that  he  thinks  this  ako  is  a  true  species  new  to  science.  I  have 
not  had  the  good  fortune  to  see  the  rotifer,  as  it  died  in  the  transit, 
but  I  haye  great  hope  that  neither  this  species  nor  ''  the  Kinged 
Floscule  *'  will  escape  Mr.  Hood's  energetic  search  and  keen  sight 
during  the  coming  summer. 


Note  on  Prof.  Leidtfs  genera  of  Acyelus  and  Bictyophora. 

Professor  Joseph  Leidy  has  lately  discovered  and  described  *  a 
yery  curious  new  rotifer,  which  ought,  I  think,  to  be  placed  near  the 
Floecules.  He  says,  '^  While  examining  some  Plumatdla  diffusa 
from  the  Schuylkill  riyer  below  Fairmount  Dam  my  attention  was 
attracted  to  seyeral  groups  of  Megalotrocha  alba  attached  to  the 
tubes  of  the  former,  and  surrounding  another  animal  of  strange  and 
noyel  character.  This,  on  examination,  proved  to  be  a  remarkable 
rotifer  without  rotary  organs.  .  .  .  This  new  rotifer  I  propose  to 
name  Acydus  inquietus  (fig.  31),  from  its  being  destitute  of  wheels 
or  ciliated  disks,  and  from  its  apparently  restless  habit.  It  is  con- 
siderably larger  than  Megalotrocha^  measures  nearly  a  half  line 
long,  and  can  be  readily  £stinguished  in  groups  of  the  latter  with 

♦  Pioc.  Acad.  Nat  Sci.  Philad..  1882,  pp.  243-50  (1  pi). 
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tie  naked  eye.  It  was  observed  in  eight  instances,  in  each  alone, 
and  always  inclosed  in  a  group  of  Megalotroehay  abore  which,  firom 
its  greater  size,  it  towered  like  a  giant  in  a  crowd.  .  .  .  Acydus  is 
translucent  whitish,  vdth  the  thicker  part  of  the  body  yellowish  or 
brownish,  due  to  the  colour  of  the  capacious  intestine  shining 
through  the  integument.  It  was  difficult  to  obtain  a  clear  and 
accurate  view  of  the  exact  mode  of  attachment  and  the  internal 

structure  of  the  animal,  from  its 


Pig.  31. 


Fio.  82. 


Head. 


incessant  motions,  its  becoming 
wrinkled  in  contraction,  and 
from  its  being  obscured  by  the 
surrounding  bunch  of  Megalo- 
trocha.  .  .  .  The  head  is  in  the 
form  of  a  cup  prolonged  at  .the 
mouth  into  an  incurved  beak. 
It  is  retractile,  protrusile,  con- 
tractile, and  expansile.  When  pro- 
truded and  expanded  the  mouth  gapes 
widely,  and  the  beak  becomes  more  ex- 
tended, but  always  remains  incurved. 
The  mouth  is  bordered  by  a  deUcate 
membrane  extending  to  the  rounded  end 
of  the  beak,  and  presenting  a  festooned 
appearance.  ...  In  contraction  of  the 
head  or  oral  cup  it  is  reduced  to  half 
the  bulk  of  its  expanded  condition,  while 
the  mouth  is  constricted  and  the  beak  is 
rolled  in  a  single  spiral  inwardly,  as  seen 
in  fig.  32.  The  extension  of  the  head 
below  forms  a  narrowed  and  transversely 
wrinkled  neck,  which  expands  into  the 
body.  The  expansion  and  contraction 
of  the  head  appear  to  be  due  to  the  flow 
of  a  milky  Uquid  between  the  coelum  or 
body-cavity  and  intervals  in  the  walls  of  the  oral  cup  or  head. 
The  retraction  of  the  latter  is  produced  by  longitudinal  muscles, 
which  may  be  seen  in  the  wall  of  the  cup  extending  from  the 
wall  of  the  body  just  below  the  neck  to  the  festooned  membrane 
bordering  the  mouth  .  .  .  The  oral  cavity  converges  in  a  funnel- 
like manner  to  a  pouch  occupying  the  neck.  The  pouch  is  seen  to 
contract  and  expand  from  time  to  time,  but  it  was  indistinctly 
defined.  At  the  bottom  of  the  pouch  there  is  a  small  mastax,  or 
muscular  pharynx,  provided  vdth  minute  jaws."  Professor  Leidy 
goes  on  to  say  that  the  jaws  have  a  parallel  series  of  about  twenty 
teeth,  that  the  tail  is  occupied  with  retractor  muscles  extending 
from  the  walls  of  the  body,  that  the  interval  between  the  stomach 

Digitized  by  CjOOQIC 


Acydus  mquietus. 
Entire  animal. 


Five  New  Floseules,  dtc.    By  Dr.  Eudson.  169 

and  wall  of  the  body  is  occupied  by  the  ovaries  and  ova,  and  that 
in  the  vicinity  of  tne  lower  extremity  of  the  stomach  tiiere  were 
sereral  yellow  spherical  balls.  Most  of  the  individuals  observed 
were  without  a  case,  bnt  in  two  instances  the  animal  was  included 
in  a  "copious  colourless  gelatinous  sheath/'  and  had  also  adherent 
a  laige  bunch  of  eggs,  in  one  of  which  were  as  many  as  fifty. 

It  is  clear  from  this  description  that  Acydus  inquietus  re- 
Bonbles  the  Floecules  in  many  respects.  Its  "  oral  cup  "  with  the 
"incurved  beak"  mav  be  fairly  said  to  be  the  buccal  funnel  of  a 
Floscule  reduced  to  me  possession  of  one  lobe,  viz.  the  dorsal  one. 
The  ''oral  pouch  "  in  the  wrinkled  neck  is  the  counterpart  of  "  the 
vestibule  "  of  the  Floscules,  just  above  which,  and  generally  hidden 
by  the  wrinkles,  lies  the  true  rotatory  organ,  and  at  the  base  of 
which  is  the  true  mouth.  In  both  genera  there  are  minute  jaws 
iust  below  the  vestibule ;  in  both  the  buccal  funnel  is  retracted  by 
longitudinal  muscles,  which  take  their  origin  in  its  outer  rim, 
spr^  over  its  wall,  and  pass  down  the  body  right  to  the  end  of 
ine  peduncle ;  and  in  both  the  buccal  funnel  is  expanded  by  means 
of  a  fluid  driven  into  spaces  between  the  cuticle  and  dermis.  To 
complete  the  points  of  resemblance  Aeyclus  is  attached  when  adult, 
and  is  occasionally  surrounded  by  a  gelatinous  sheath,  in  which  he 
the  extruded  eggs. 

The  main  Terences  are  the  entire  absence  of  setas  from  the 
rim  of  the  buccal  fannel,  the  apjKtrent  lack  of  any  vibratile  cilia, 
tiie  edging  of  the  buccal  funnel  with  a  deUcate  membrane,  and  the 
presence  of  about  twenty  parallel  teeth  in  the  jaws. 

The  first  of  these  differences  is  not  one  of  much  importance,  for 
tiie  length  of  the  setsB  differs  remarkably  in  the  various  species  of 
Floscul^  In  some — as  in  F.  omcUa  and  F.  eam^nulaia — they 
extend  to  quite  the  length  of  the  animal's  body,  while  in  F.  Eoodii 
they  are  himlly  half  the  width  of  the  buccal  funnel ;  and  Mr.  Hood 
thinks  he  has  seen  on  several  occasions  a  new  species  in  which  they 
are  shorter  stilL  The  membranous  edge  of  the  buccal  funnel  and 
the  numerous  teeth  in  the  jaws  clearly  mark  oS  Aeyclus  from  Flos- 
etUaria,  but  the  still  more  striking  difference,  viz.  the  absence  of  a 
rotatory  organ,  may,  I  think,  be  only  an  apparent  one.  As  I  have 
abeady  remarked,  this  organ  consists  of  a  ciliated  horseshoe-shaped 
ridge  on  the  ventral  side  of  the  buccal  funnel,  just  where  it  joins  the 
vestibule,  and  it  is  in  some  species  continued  down  the  vestibule  in 
two  lines  towards  the  mouth. 

In  most  of  the  species  it  can  only  be  seen  in  some  fortunate 
position  of  an  unusually  transparent  E^cimen ;  but  in  F.  trifolium 
and  F.  Hoodii  it  is  quite  easy  to  make  it  out.  Now,  considering  the 
difiicult  circumstances  under  which  Professor  Leidy  saw  Acydus, 
its  restless  habits,  and  its  thickly-wrinkled  cuticle,  it  is  not  impos- 
sible that  this  rotatory  organ  may  have  been  overlooked. 
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That  however  does  not  seem  probable  in  the  case  of  another 
very  strange  rotifer,  described  ana  figured  by  Prof.  Leidy  in  the 
same  paper,  and  which  he  discoyered  and  described  in  1857, 
giving  it  the  name  of  Dictyophora.  As  the  animal  is  attached 
by  a  sacking  disk,  is  almost  motionless,  very  tran£^)arent,  and 
free  from  wrinkles,  the  rotatory  organ  would  not  have  escaped 
notice  had  it  been  present;  yet  neither  Prof.  Leidy  nor  Mr. 
S.  A.  Forbes,  who  probably  aescribed  the  same  creature  under 
the  name  of  Cupekpagus  bucinedax*  could  detect  any  vibratile 
cilia.  Prof.  Leidy  says  that  *' Dictyophora  is  oval  or  ovoid,  with 
the  narrower  pole  corresponding  with  the  position  of  the  mouth, 
truncated,  and  it  adheres  by  a  small  disk  or  sucker  to  one  side  of 
the  broader  pole.  .  .  From  the  truncated  extremity  of  the  body  the 
animal  projects  a  capacious  delicate  membranous  cup,  forming  more 
than  half  a  sphere,  and  more  than  half  the  size  of  the  body.  At 
will  the  cup  is  entirely  withdrawn  into  the  body,  and  the  onfice  of 
this  becomes  contracted  and  puckered  into  folds  radiating  from  a 
central  pint  or  orifice. . .  The  prehensile  cup  opens  into  a  capacious 
sac,  which  is  within  the  body  and  occupies  a  good  portion  of  its 
upper  half.  The  sac  at  bottom  oommunicates  with  a  mastax 
nearly  central  in  position.  .  •  The  mastax  (mens  into  a  capacious 
sacculated  stomach.  .  .  Numerous  ova  in  all  conditions,  from  the 
earliest  to  those  which  contain  fully  developed  embryos,  occupy  the 
body-cavity  of  Dictyophora,  sometimes  in  such  numbers  as  to 
obscure  everything  else  from  view." 

This  most  curious  animal  still  retains  some  likeness  to  the 
Floscules  in  spite  of  the  degradation  of  so  many  parts.  The 
** membranous  edging"  of  Acyclus  has  here  developed  at  the 
expense  of  the  buccal  fonnel,  which  it  has  entirely  supplanted,  and 
the  peduncle  has  shrunk  down  to  a  mere  sucking  disk ;  but  the 
''capacious  sac,"  which  lies  between  the  mouth  and  the  mastax,  is 
the  exact  countei'part  of  a  Floscule's  ''crop"  in  which  its  food 
accumulates  after  slipping  down  the  tube  hanging  from  the  mouth, 
and  before  passing  the  mastax  into  the  stomacn.  On  the  other 
hand  the  mastax  with  its  five  teeth  in  each  jaw,  and  also  indeed 
the  position  of  the  sucking  disk  (which  is  on  the  side  of  the 
ventral  surfetce  towards  its  lower  end  instead  of  at  its  extremity) 
are  decided  points  of  difference,  to  say  nothing  of  the  complete 
absence  of  buccal  funnel,  lobes,  setsB,  and  vibratile  cilia. 

Prof.  Leidy  quotes  Cohn's  remark  that  a  rotifer  without  a 
rotatory  organ  would  be  a  "rude  abnormity"  {eine  achroffe 
Ahnormiidt) ;  and  indeed  it  does  seem  at  first  sight  a  very  nice 
question  whether  an  animal  that  has  no  rotatory  apparatus  can  be 
a  rotifer.  Yet  Stephanoceros  and  all  the  Floscules  are  pretty 
nearly  in  this  condition ;  for  their  generally  motionless  setaa  have 

♦  See  thifl  Jounml,  ii.  (1882)  p.  625. 
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DO  Bort  of  pretension  to  be  considered  as  forming  a  rotatory  or^n, 
and  their  yibratile  cilia  are  so  few  and  inconspicuous  that  their 
loss  alone  would  not  be  reason  enough  for  removing  these  two 
genera  from  among  the  rotifers.  It  is  among  the  Notommata  and 
Qieir  allies  that  we  find  the  most  numerous  instances  of  the  degra- 
dation of  the  trochal  disk,  especially  among  the  parasitic  species ; 
and  this,  as  might  be  expected,  is  often  accompanied  by  the 
d^radation  or  loss  of  other  characteristic  organs,  until  at  length 
in  Gosse's  Taphrocampa  we  arrive  at  a  larva-fike  creature  destitute 
alike  of  gastnc  glands,  vibratile  tags,  contractile  vesicle,  and  trochal 
disk ;  its  sole  connection  with  the  Botifera  being  its  characteristic 
mastax.  Prof.  Leidy  suggests  that  perhaps  Taphrocampa  may 
have  a  rotatory  apparatus,  which  was  concealed  when  Gosse 
observed  it,  just  as  it  was  in  the  case  of  Lindia  torulosa  when 
Dujardin  discovered  it  This  of  course  is  possible ;  but  even  the 
possession  of  such  ciliated  appendages  as  those  of  Lindia  would 
leave  Taphrocampa  stripped  of  the  greater  part  of  a  rotifer's 
characteristics. 

in  passing  under  review  such  a  series  of  creatures  as  Lindia 
torulosa,  Alhertia  vermiculus,  Notommata  Wemeckii,  Balatro 
ealvuSy  Seison  Qrubei,  and  Taphrocampa  annviosa^  it  naturally 
occurs  to  one  that,  in  the  case  of  animals  aeparting  so  widely  in  other 
respects  from  the  rotiferous  ^rpe,  the  further  loss  of  a  few  vibratile 
cilia  would  not  seriously  affect  their  classification;  but  if  Oohn 
merely  meant  that  it  would  be  a  *'  rude  abnormitv  "  for  a  rotifer  to 
possess  all  the  chief  characteristics  of  its  dass,  the  mastax, 
yibratile  tags,  contractile  vesicle,  &c.,  and  yet  lack  a  trochal  disk, 
he  is  certainly  right ;  for  no  such  rotifer  is  as  yet  known.  But 
ProL  Leidy's  interesting  discoveries  make  us  acquainted  with  at 
least  two  genera  that  are  perilously  near  such  an  abnormal  state  of 
things :  for,  although  no  mention  is  made  of  the  contractile  vesicle 
and  vibratile  tags  of  Aeyclus  and  Dictyophora,  it  is  obvious  that 
they  may  exist,  as  it  would  be  at  all  times  a  very  difficult  thing 
to  see  them. 
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V. — The  President's  Address,     By  Prof.  P.  Mabtin  Duncan, 
M.B.  Lond.,  F.RS. 

(Annual  Meeting,  lith  February,  1883.) 

EvBRY  Fellow  of  this  Society  who  has  attended  the  evening 
meetings  during  the  last  twelve  months,  must  have  been  stmck 
with  the  very  practical  nature  of  our  proceedings,  and  that  the 
observations  made,  and  the  apparatus  exhibited  and  described  on 
those  occasions,  indicated  a  growing  desire  for  the  perfection  of  the 
Microscope.  At  the  same  time  it  must  have  been  evident  that  the 
appUcation  of  the  instrument  to  its  proper  purposes  is  open  to  many 
sources  of  error,  and  that  there  is  an  amount  of  intelligence  and 
knowledge  required  in  the  management  of  the  Microscope,  which 
is  the  result  of  much  labour,  thought,  and  experience.  Common 
sense  might  tell  everybody  this,  but  it  sometimes  happens  that 
when  a  man  has  invested  a  certain  number  of  guineas  in  an 
instrument,  he  imagines  he  is  correspondingly  endowed  with  the 
abilities  of  a  microscopist  in  the  true  sense  of  the  term.  On  the 
other  hand  a  very  large  number  of  able  men  become  possessed  of 
instruments  humble  in  appearance  and  not  costly  in  any  sense,  and 
they  rest  satisfied  that  a  Microscope  is  a  Microscope,  and  believe 
therefore  that  they  see  the  true  invariably.  One  of  tiie  benefits  of 
belongmg  to  our  Society  is  the  opportunity  of  seeing  objects 
properly  shown  by  the  ablest  manipulators,  and  of  hearing  com- 
munications on  the  imperfections  and  corrections  of  the  instrument, 
and  it  would  be  well  if  our  list,  full  as  it  is,  were  crowded  by  those 
scientific  men  who  constantlv  use  the  Microscope  in  original  re- 
search in  biology.  A  considerable  experience  impresses  me  that 
the  majority  of  students,  and  not  a  few  professors,  not  only  use 
indifibrent  instruments,  but  also  carefully  avoid  all  those  practices 
which  we  know  are  absolutely  necessary  for  correct  microscopy. 
A  thing  is  seen,  therefore  it  must  be  real ;  one  man  sees  a  spual 
line,  another  a  circle,  another  a  series  of  dots,  using  the  same 
object  and  different  Microscopes.  They  describe  and  debate  and 
each  is  self-satisfied.  Yet  all  the  while  had  they  had  a  master  in 
microscopy,  their  differences  could  be  terminated. 

We  constantly  read  of  wonderful  researches  involving  great 
dexterity  of  preparation,  tedious  dissection,  and  elaborate  mounting, 
consummated  at  last  by  a  description  of  what  is  seen  under  a 
Microscope.  Some  one  else  follows  the  subject  and  cannot  see 
what  the  previous  observer  has  drawn.  Here  the  difference  clearly 
relates  to  the  Microscope,  and  therefore  it  is  worth  while  to  pass  in 
review  and  remark  upon  some  of  the  results  of  the  work  of  our 
Society  during  the  [jmst  year,  so  that  workers  may  be  stimulated 
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to  care  more  for  the  instrument  than  most  of  them  haye  done 
hitherto. 

Most  of  the  inexperienced,  and  not  a  few  experienced  Microscope- 
possessors  illuminate,  when  transmitted  light  is  used,  in  a  manner 
exactly  opposite  to  that  which  they  follow  with  the  unaided  eye. 
They  get  all  the  Ught  possible  from  a  reSecting  surfisu^e.  Common 
expe^rience  teaches  us  that  there  is  an  exact  relation  between  the 
possibility  of  seeing  the  half  and  lower  tints  and  of  searching  the 
depths  of  idiadows,  and  the  intensity  of  the  light  entering  the  eye. 
It  tells  us  that  only  outlines  are  well  shown  as  sky  lines,  or  when 
a  brilliant  light  is  passed  around  and  through  the  body  examined. 

Yet  a  pleasant  evening  with  the  Microscope  generally  means  a 
painful  time  for  the  eye.  A  good  glare  of  hght,  thanks  to  lamp, 
condenser,  mirror,  and  forgotten  diaphragm,  appears  to  be  almost 
invariably  a  desideratum  to  the  be^ner.  Experiences  teaches, 
however,  and  the  advanced  microscopist  never  uses  more  light  than 
is  absolutely  necessary,  and  increases  and  diminishes  the  illumina- 
tion during  the  careful  observation  of  an  object,  not  only  by 
employing  a  less  intense  source  of  light,  but  also  by  using 
diaphragms  of  different  sizes. 

The  employment  of  different  tints  of  coloured  light,  especially 
pale  blue  and  green,  gives  a  wonderful  reUef  to  the  eye  when 
transmitted  light  is  used  with  or  without  a  dark  black  ground.  In 
examining  siliceous  organisms  the  reUef  is  great;  but  practice 
follows  theory  in  rejecting  purples  and  allied  tints,  the  more  delicate 
shades  of  which  are  not  readily  distinguished  by  the  eye.  One  of 
our  Fellows  has  lately  introduced  a  very  simple  apparatus  whidi 
enables  a  succession  of  colours  or  a  group  of  tints  to  be  used,  and 
there  is  no  doubt  that  it  will  be  much  valued. 

The  method  of  apnUcation  of  the  electric  light  to  the  Micro- 
scope, and  the  beautinu  apparatus  which  has  been  exhibited  before 
the  Society,  must  have  mipressed  everybody  that  it  will  be  the 
light  of  the  future.  The  brilliancy  and  coomess  of  the  light,  and 
the  possibility  of  directing  it  readily  in  investigating  opaque  objects 
with  low  and  very  high  powers,  commend  the  method  of  illumina- 
tion. It  will  be  of  great  use  in  investi^ting  objects  by  means  of 
high  powers  with  reflectors  within  objectives,  and  m  moving  around 
opaque  objects  which  are  well  in  focus  under  low  powers,  and  whose 
surfaces  are  difficult  to  define  under  ordinary  circumstances  in  a 
short  time  and  with  the  usual  appliances.  We  may  expect  that  on 
all  occasions  when  there  is  an  exhibition  of  a  considerable  number 
oi  Microscopes,  the  electric  light  will  be  used,  and  the  dangerous 
and  offensive  rock-oils  abolished. 

Since  microscopy  has  been  extended  to  the  examination  of 
sections  of  rocks  composed  of  different  minerals,  the  truth  that 
some  can  be  roughly  distinguished  by  their  dichroism  under  the 
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polarizing  ray,  the  analyser  not  being  nsed,  has  become  apparent 
The  polarizer  is  also  nsefrd  in  another  manner.  Besearches  have 
been  undertaken  to  examine  into  the  influence  of  the  polarizing 
ray  upon  substances   which  may  or  may  not    give  the  usual 

i)henomena  under  the  analyser.  I^olarized  light  carefully  manipu- 
ated  is  rery  useful  in  examining  thin  sections  of  corals  which 
are  made  up  of  closely  placed  fusiform  and  long  alternating 
prisms,  with  geometrical  pnsms  of  carbonate  of  lime  in  planes  one 
over  the  other,  and  often  radiating  from  different  points.  Shadow 
and  high  light  succeed  when  the  Niool  is  rotated,  and  minute 
details  become  apparent  which  are  not  seen,  or  are  only  feebly 
defined,  by  ordinary  light  reduced  in  its  intensity  to  that  of  the 
polarizing  ray  ))j  the  use  of  diaphragms. 

Some  time  since,  in  investigating  the  structure  of  a  fossil  which 
was  composed  of  close  radiating  and  occasionally  inosculating  tubes 
witii  very  thin  walls  and  a  distinct  lumen,  ail  mineralized  with 
calcite  in  the  glassy,  non-crystalline  form  commonly  seen  in  fossils 
where  there  is  much  space  unoccupied  by  structure,  the  polarizing 
ray  certainly  made  the  tubes  more  distinct  than  the  ray  reflected 
from  the  mirror  alone,  and  by  rotating  the  substage  Nicol,  the 
position  of  certain  tubes  which  were  invisible  before  could  be 
ascertained;  that  is  to  say,  dark  lines  appeared  limiting  tubes 
which  were  invisible  under  ordinary  illumination. 

The  application  of  the  whole  polarizing  apparatus  is  very  useful 
in  working  at  the  minute  superficial  structures  made npof  uiin and 
highly  re&active  plates  of  organic  carbonate  of  lime.  The  glare  of 
light  under  ordinary  illumination  and  even  when  the  polarizer 
oidy  is  used,  prevents  the  true  surface  bein^  focussed,  or  if  it  is 
fortunately  liit  upon,  it  is  more  or  less  invisible.  But  tiie  analyser 
being  placed  across  the  direction  of  the  polarizing  ray  the  true 
surface  can  be  found  by  the  definition  and  distinctness  of  the  clear 
colours  and  the  intermediate  lines.  Take  away  the  analjrser,  and 
often  new  structures  appear  to  the  eye.  As  a  matter  of  practice  I 
find  that  this  method  is  exceedingly  useful. 

Many  a  possessor  of  a  valuable  instrument  has  been  discouraged 
at  the  outset  of  his  work  by  the  want  of  definition  of  his  high 
powers  and  by  the  presence  of  glare  in  his  field,  and  even  of  a  spot 
where  nothing  is  visible.  He  has  everything  at  his  conunand  in 
the  way  of  the  instrument,  or  nearly  so.  But  he  works  in  a  room 
lull  ot  diffused  light,  and  probably  uses  no  diaphragm  or  cap  to  his 
elabonite  condenser.  He  suffers  from  reflection  in  many  directions. 
One  of  the  simplest  troubles  of  the  young  worker  arises  from  his 
not  preventing  the  access  of  light  upon  his*  object  when  he  is 
working  by  transmitted  light,  and  the  failure  when  employing  high 
objectivee  relates  to  similar  causes  and  requires  similarly  simple 
lemedios. 
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There  certainly  is  a  cause  of  error  latent  in  many  mirrors, 
and  many  Microscopes  of  the  small  type  have  their  reflectors  so 
made  as  to  reflect  Ught  quite  as  much  &om  the  brass  edge  as  from 
the  glass.  Carefully  examined  they  are  found  to  be  badly  silvered, 
and  the  result  is  unequal  light.  There  is  no  doubt  that  many  of 
our  best  practical  microscopists  use  direct  hght  whenever  they  can ; 
and  it  is  ec^ually  true  that  mirrors  and  their  reflected  Ught  are 
often  very  difficult  to  manage.  Perhaps  the  re-introduction  of  plane 
silver  mirrors  will  relieve  workers  from  some  trouble. 

It  is  almost  a  presumntion  to  remind  those  whom  I  have  the 
honour  to  address  that  tnere  is  no  gain  by  amplifying  at  the 
expense  of  definition,  and  that  the  short  eye-piece  with  its  high 

e>wer  searches  out  and  makes  the  errors  of  the  objective  manif^. 
at  it  may  be  asserted  that  comparatively  few  microscopists  select 
that  eye-piece  which  produces  the  best  results  in  combination  with 
a  given  objective.    The  medium  eye-piece  is  almost  invariably  used. 

Now  there  is,  as  we  hope  to  hear  clearly  demonstrated  shortly 
by  Professor  Abbe,  a  necessity  for  balancing  the  performance  of  the 
Microscope  between  the  objective  and  eye-piece,  m  a  manner  which 
is  not  simply  empirical. 

There  ought  to  be  (the  len^h  of  the  tube  of  the  Microscope 
being  invariable)  a  positive  relation  between  the  performances  of  the 
upper  and  lower  system  of  lenses,  and  therefore  between  the 
magnifying  power  of  the  eye-piece  and  the  numerical  aperture  and 
amplification  of  the  objective.  Experience  proves  that  it  is  not  the 
longest  eye-piece  or  a  regulation  medium  one  which  will  always 
prodnce  tibe  best  results  with  a  given  objective,  and  that  it  by  no 
means  follows  that  the  eye-pieces  suppUed  with  a  Microscope  will 
suit  the  objectives  which  may  be  added  from  time  to  time,  or  even 
those  originally  put  up  with  it. 

Without  carrying  this  subject  further  I  might  state  that  in  my 
own  case  a  medium  and  a  long  eye-piece  of  excellent  workmanship, 
and  which  usually  give  excellent  results,  do  not  evolve  the  qualities 
of  a  Zeiss  objective  (E)  which  is  of  a  moderate  numerical  aperture, 
00  well  as  one  of  slig^htly  h^her  power  and  shorter  tube  than  the 
medium  one  just  noticed,  mt  tms  eye-piece  does  not  do  the  same 
service  when  a  Gimdlach  water-immersion  (1-1 2th  in.  focus)  is 
used,  and  the  longest  eve-piece  then  answers,  although  the  objective 
was  made  for  the  length  of  tube  generally  used  in  this  country. 

Circumstances  have  brought  me  in  contact  vdth  cheap  Micro- 
scopes, and  certainly  whilst  it  may  be  said  that  some  of  the 
oljectives  are  fidrly  good,  the  eye-pieces  are  on  the  miserable 
"par"  with  the  rest  of  the  apparatus.  I  cannot  avoid  behoving 
that  during  the  next  few  years  attention  will  be  paid  to  increasing 
the  merits  and  adaptabihty  of  eye-pieces  whatever  may  be  their 
special  character. 
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It  is  pleasant  in  these  days  of  free  thought  to  have  the  mind, 
which  has  got  rather  into  the  '^  rest  and  be  thankful "  mood,  suddenly 
awakened  by  the  jarring  sound  of  such  assertions  as  those  made 
with  regard  to  the  binocular  Microscope  by  Professor  B.  HitchoodL 
''  The  stereoscopic  effects,  while  not  of  great  practical  importance, 
as  already  stated,  certainly  render  many  objects  more  attractiye  to 
look  at  For  this  reason  a  Microscope  for  the  entertainment  and 
instruction  of  friends  should  certainly  be  a  binocular."* 

The  Professor  states  that  there  is  no  advantage  in  a  binocular 
Microscope  in  studying  the  form  of  objects,  but  the  value  of  tiiis 
opinion  is  shaken  when  he  asserts,  in  ^e  same  sentence,  that  the 
appearance  of  relief  the  binocular  gives  is  not  necessary  to  enable 
us  to  form  a  correct  idea  of  the  true  state  of  objects  in  which  the 
appearance  of  relief  is  most  striking. 

He  qualifies  his  opinion,  however,  by  writing : — *'  It  is  true 
that  the  binocular  does  reveal  more  of  the  form  of  an  object  at  the 
first  glance  than  the  monocular,  but  it  is  a  matter  of  experience 
that  uiose  who  only  use  one  eye  in  microscopical  work,  never  make 
the  mistake  of  supposing  that  an  object  is  merely  fiat  because  it 
seems  to  be  so.  A  few  turns  of  the  focussing  screw  soon  give  a 
correct  idea."  The  Professor  considers  that  the  value  of  the 
binocular  is  restricted  to  the  comforts  of  vision.  I  do  not  think 
that  these  views  will  receive  acceptation  in  the  old  world ;  on  the 
contrary,  it  is  to  be  hoped  that  the  late  admirable  adaptation  of  an 
objective  of  high  power  by  a  distinguished  Fellow  of  this  Society 
to  the  binocular  will  pave  the  way  to  still  more  advantageoos 
developments  of  the  binocular  system. 

Constantly  using  objectives  of  low  power  in  examining  objects 
of  natural  history,  naturalists  find  that  the  binocular  enaUes  th^oi 
to  decide  at  once  whether  a  series  of  markings  are  elevations  or 
depressions  or  alternate  elevations  and  depressions.  With  the 
monocular  they  must  shift  the  illuminating  heAm  as  well  as  alter 
the  focus,  so  that  they  can  see  the  truth,  revealed  at  once,  by  the 
other  instrument. 

In  the  address  which  I  had  the  honour  of  delivering  to  yon  last 
year  I  remarked  upon  the  comparative  values  of  object-glasses  with 
high  and  low  numerical  apertures,  and  I  took  pains  to  defend  ihe 
employment  of  lenses  with  wide  apertures  in  examining  minute 
objects,  and  also  to  state  that  both  kmds  of  objectives  are  necessary 
for  investigating  into  the  structure  of  minute  objects.  I  suggested 
what  has  commended  itself  to  every  advanced  microsoopist  for  years 
past,  that  an  observer  should  provide  himself  with  both  classes  of 
objectives,  and  that  he  should  use  those  with  a  moderate  aperture 
for  common  and  preparatory  work,  and  those  vdth  a  high  numerical 
aperture  for  subsequent  and  careful  examination. 

*  Amer.  Mon.  Micr.  Jotirn.,  iii.  (1882)  p.  417. 
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Snbeeqnently  Professor  Abbe  sent  a  commnnication  to  our 
Joxunal  wnich  pretty  well  sets  at  rest  the  former  debates  about  the 
yalne  of  objectives  with  a  high  nmnerical  aperture,  and  thoroughly 
defines  the  relatiye  value  of  the  two  classes  of  lenses.  He  states 
'*  the  obvious  inference  ...  is  that  the  widest  possible  apertures 
must  be  used  for  the  observation  of  objects  or  structures  of  very 
minute  dimensions,  low  and  moderate  apertures  for  relatively  large 
objecta"  The  ordinary  microecopical  investigation  of  the  structures 
of  animals  and  plants  can  be  best  done  with  lenses  of  low  numerical 
apertura  But  when  minute  structures  require  to  be  accurately 
defined  there  must  be  a  wide  aperture  and  also  a  corresponding 
amplifying  power.  Deficiency  of  power  renders  a  high  numerictJ 
aperture  useless,  and  therefore  wide  apertures  are  necessary  when 
a  high  amplification  is  required.  Professor  Abbe's  conclusion 
regarding  tne  practical  value  of  the  two  classes  of  objectives  is  quite 
consonant  with  the  opinions  which  have  often  been  expressed  at 
the  meetings  of  the  Society:  ''Wide  apertures  (together  with 
high  powers)  for  those  preparations  only,  wnich  do  not  re<]^uire  per- 
ceptible deptti  of  vision,  ie.  for  exceedingly  flat  or  thin  objects,  and 
for  transparent  objecte  which  can  be  studied  by  optical  sections. 
Moderate  and  low  apertures  when  a  wide  range  of  penetration 
cannot  be  dispensed  with.'' 

With  great  wisdom  Professor  Abbe  explains  the  positive  damage 
connected  with  the  use  of  unnecessarily  wide  apertures  and  notices 
that  increase  of  aperture  may  be  prejudicial  to  the  ease  and  con- 
venience of  microscopical  work.  B  necessitates  a  progressive 
reduction  of  the  workmg  distance  of  the  objective,  and  this  is  still 
further  diminished  during  the  necessary  correction,  for  increase  of 
aperture  is  inseparable  from  a  rapid  increase  of  sensibility  of  the 
objectives  for  shght  deviations  fix)m  the  conditions  of  perfect  correc- 
tion. He  impresses  upon  microscopists  that  the  best  wide-angled 
system,  if  not  carefully  adjusted  when  in  use,  is  not  better  than  a 
bad  low-angled  lens ;  for  the  tolerably  sharp  image  which  could  be 
still  obtained  through  the  central  part  of  the  aperture  only  (even 
under  the  imperfect  state  of  correction)  is  disturbed  by  the  coarse 
dissipation  oi  light  from  the  ineffective  marginal  parts  of  the 
aperture.  Dividing  microscopists  into  those  who  amuse  themselves 
and  those  who  work,  Professor  Abbe  advises  tiie  latter  never  to  use 
wider  apertures  than  are  necessary  for  the  efiectiveness  of  the  power, 
because  excess  of  aperture  always  involves  waste  of  time  and  labour. 

It  has  always  seemed  an  anomalv  that  when  a  good  objective 
with  a  high  numerical  aperture  has  oeen  obtained,  many  operators 
have  diaphragms  or  stops  added.  The  object  of  so  doing 
is  evident,  but  the  practical  difficulty  arising  from  the  small 
working  distence  is  not  removed.  Moreover,  there  is  a  reason- 
able doubt  whether  an  objective  thus  treated  is  really  as  efiective  as 
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one  of  a  lower  nmnerical  aperture  and  of  the  same  amplificaiioiL 
JProfessor  Abbe  writes,  in  reference  to  stops  and  diaphragms  in 
relation  to  high  nnmerical  apertnred  lenses,  '*  The  greater  penetra- 
tion and  insensibiUty  of  the  low  apertures  may  of  course  be  attained 
thereby,  but  nereruieless  this  device  is  only  a  makeshift,  and  the 
result  IS  inferior  to  that  obtained  by  objectives  originally  arranged 
for  a  lower  aperture.  The  low-angled  lens  which  is  made  out  of 
a  good  wide-angled  one  by  means  of  a  stop,  is,  in  optical  respects, 
a  relatively  bad  objective — not  nearly  as  weU  corrected  as  the  same 
power  would  be  if  carefully  adjusted  for  the  lower  angla"  There 
can  be  no  doubt  that  microscopists  will  require  most  carefully  made 
objectives  with  a  low  numeric^  aperture  as  much  as  ever,  and  no 
wise  man  will  confine  himself  to  nothing  else  in  the  way  of  ob- 
jectives than  those  of  high  numerical  apertures,  whatever  may  be 
the  amplification.  Clinching  the  argument.  Professor  Abbe  con- 
cludes nis  essay  with  the  remark,  ''Scientific  work  wiiJi  the 
Microscope  will  always  require  not  only  high-power  objectiveB  of 
the  widest  attainable  apertures,  but  also  carefully  finished  lower 
powers  of  small  and  very  moderate  apertures." 

One  of  the  difficulties  met  with  in  the  adjustment  of  objectives 
for  correcting  the  aberration  involved  by  the  presence  of  a  thin 
glass  cover  and  a  medium  over  the  object,  is  caused  by  the  awkward 
position  and  direction  of  movement  of  the  screw-collar.  A  carefdl 
microscopist  will  of  course  keep  the  screw  sufficiently  easily  move- 
able for  his  purpose,  but  unless  this  is  done,  the  attemj)t  to  unscrew 
or  screw  up  is  often  accompanied  by  drawing  the  objective  out  of 
the  desired  line  of  sight,  and  even  by  unscrewing  it  at  the  junction 
vnth  the  tube.  In  &ct  it  is  perfectly  obvious  to  those  wno  haye 
the  opportunity  of  working  vnth  other  observers,  that  accidents 
readily  happen  to  the  object  during  the  process  of  correction. 
These  troubles  have  been  noticed  in  every  manual  on  microscopy. 
It  appears,  however,  that  the  worm-wheel  and  tangent  screw, 
suggested  by  Mr.  J.  Deby,  when  its  appUcation  is  msAe  a  litUe 
easier,  will  meet  all  difficulties,  and  it  may  be  added  to  a  screw- 
collar  which  could  be  used  vnthout  the  improvement  in  those  rare 
instances  when  a  rapid  movement  is  required. 

Very  few  microscopists  care  to  correct  their  objectives  during 
ordinary  work,  and  principally  because  they  haye  not  seen  the 
difierence  made  in  the  appearance  of  an  object  by  the  process  when 
it  has  been  carefoUy  carried  out.  But  when  an  object,  hitherto 
unsatisfactorily  defined,  presents  itself  under  a  clear  and  definite 
aspect,  conyersion  to  the  opinion  that  there  is  an  absolute  necessity 
for  correction  in  all  delicate  investigations  regarding  minute 
structures  sneedily  ensues.  There  is  no  doubt  that  with  yery  few 
exceptions  the  microscopic  work  relating  to  the  morphology  of  the 
animal  and  vegetable  kmgdom  has  been  conducted  either  vnthout 
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eorrected  objectives  or  with  those  which  have  an  average  adjust- 
ment I  pointed  out  in  my  last  address  how  abnormally  thick, 
slender  and  excessively  minute  bodies  appear  under  a  high  ampli- 
fication ;  this  is  partly  due  to  a  want  of  correction,  and  mainly  to 
another  cause  which  it  is  not  necessary  to  revert  to.  Now  I  have 
no  hesitation  in  saying  that  similar  abnormalities  are  constantly 
recorded  as  truths,  and  for  that  same  reason  which  causes  excellent 
observers  to  differ  in  a  most  remarkable  manner  about  the  appear- 
ances of  the  same  object  under  different  Microscopes. 

Many  microscopists  do  not  know  how  to  use  the  screw-coUar, 
and  I  have  taken  the  pains  to  inquire  of  several  workers  how  they 
proceed  to  correct  A  very  general  answer  is,  I  focus  the  dirt  on 
the  top  of  the  thin  glass  and  then  screw  down  until  the  object 
is  in  tocus.  So  that  this  mistaken  correction  produces  a  double 
amount  of  error. 

No  one  doubts  the  necessity  for  correcting  dry  and  water- 
immersion  objectives,  or  that  it  is  very  much  less  in  the  case  of 
homogeneous-immersion  systems,  but  in  spite  of  Dr.  Dippel's 
lively  assertions  to  the  contrary,  practice  has  shown  that  an  ooject 
whose  true  shape  has  been  learned  has  been  seen  eJl  the  better  after 
correction  for  the  index  of  refraction  of  the  thin  glass  cover  with  a 
medium  above  it  and  one  below. 

Doubtless  this  refraction  is  minimized  by  the  homogeneousr 
immersion  system,  but  even  then  there  is  the  variable  refractive 
index  of  the  thin  glass  cover  to  be  considered. 

For  perfect  work,  correction  is  necessary  in  the  instance  of  the 
oil-inmiersion  objectives. 

Unfortxmately  the  method  of  correcting,  or  rather  the  amount 
of  approach  of  the  front  and  back  set  of  lenses  of  the  objective 
which  is  required,  has  to  be  estimated  empirically.  Either  the 
front  lens  and  back  pair  are  to  be  placed  at  a  medium  distance,  and 
when  the  objective  is  focussed  on  the  object  this  distance  must  be 
diminished  or  increased  until  what  is  behoved  to  be  the  true  shape 
of  the  object  is  seen;  or  what  has  the  greater  rudiments  of 
exactitude  in  it,  the  focus  having  been  taken  with  the  lenses 
sufficiently  distant  for  uncovered  objects,  the  collar  is  worked  to 
the  left  until  the  top  of  the  thin  glass  is  seen.  Then  the  object  is 
refocufised.  This  last  plan  would  be  the  best  were  it  not  a  hct 
Uiat  a  source  of  error  is  revealed  by  the  increase  of  amplification 
during  tiie  correction.  The  method  of  Mr.  Wenham,  by  which  the 
hinder  pair  of  lenses  is  pushed  forward  towards  the  stationary  distal 
lens,  in  correcting  for  cover,  is  vastly  superior  to  the  old  plan  of 
momg  the  front  lens. 

IT^t  exact  relation  there  should  be  between  the  distance  of  the 
front  and  back  series  of  lenses  in  the  objective,  and  the  thickness  of 
the  thin  glass  cover  over  the  object,  and  that  of  the  medium  between 
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the  object  and  the  corer,  must  depend  upon  the  re&actiye  indices 
of  the  thin  glass  and  medium,  upon  the  aggregate  of  refraction  doe 
to  their  thickness,  and  the  numerical  aperture  of  the  objediye. 
Practically  the  relation  is  considered  to  oe  exact,  and  the  distance 
between  the  objectiye  series  is  made  to  equal  the  yertical  distance 
between  the  top  of  the  thin  glass  and  tne  surfiEice  of  the  object 
during  the  process  of  correction.  My  impression,  howeyer,  is  that 
ihe  (^stances  are  not  equal  in  fact,  and  that  ih&t  between  the 
objectiye  series  is  less  tbm  the  yertical  amount  between  the  olgect 
and  the  top  of  the  glass  when  a  proper  correction  has  been  made. 

It  has  been  put  yery  forcibly  by  Dr.  Dippel  that  if  the  shape 
of  the  object  is  unknown,  correction  may  be  a  mistake,  and 
that  when  the  focus  is  at  a  lower  plane  than  the  summit  of  the 
object,  correction  may  positiyely  mislead. 

There  is  no  doubt  tnat  an  image  seen  under  a  certain  correction, 
and  which  is  stated  to  be  normal,  is  modified  by  under-  and  oyer- 
correction. 

How  to  get  at  the  truth  is  difficult,  except  in  the  instance  of 
geometrical  bodies  and  definitely  parted  lines,  but  the  examination 
of  the  same  object  by  many  obseryers  with  difierent  instruments 
giyes  experience,  and  without  indulging  in  calculations,  including 
the  metnod  of  least  squares,  it  is  finally  settled  that  such  and 
such  is  the  real  shape. 

The  possibility  of  error  remains,  howeyer,  and  it  is  perfectly 
eyident  that  many  a  difference  of  delineation  of  carefully  inyestigated 
objects  results  m)m  non-correction  and  oyer-  and  under-correction. 
One  cannot  but  help  thinking  that  the  difficulties  in  correcting  dry 
objectiyee  of  high  amplifying  power  and  great  numerical  aperture, 
will  lead  to  the  almost  constant  employment  of  immersion  ol^ectiyes. 
And  really  the  only  researches  which  are  rendered  more  difficult 
by  the  immersion  principle,  are  those  which  haye  rendered  the 
name  of  Dr.  Dallinger  so  illustrious.  There  is  no  doubt  that  it  is 
impossible  to  preyent  the  admixture  of  the  medium  with  the  water 
below  the  thin  coyer  when  minute  organisms  are  followed  here  and 
there  and  often  close  up  to  the  edge  of  the  glass  coyer. 

Amongst  the  results  of  not  correcting  objectiyes  are  want  of 
definition,  naziness,  and  the  production  of  certain  colours^  and  this 
last  phenomenon  is  often  obseryed  in  objectiyes  which  are  corrected 
up  to  a  certain  degree  and  fixed.  It  is  the  fashion  to  correct  and 
fix  80  as  to  obtain  a  certain  amount  of  chromatic  aberration,  a  rulnr 
tint  being  considered  the  best.  This  is  to  obyiate  the  effect  whim 
the  perfect  achromatism  of  a  glass  of  large  numerical  aperture  has 
on  the  eye. 

Neyertheless  this  eyerlastingly  recurring  tint  is  objectionable 
and  leads  to  misconception  when  dealing  with  extremdy  minute 
ly  coloured  objects. 
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Dr.  0*.  E.  Blackham  has  made  some  yery  practical  remarks  on 
the  correction  adjnstment  for  homogeneons-mimersion  objectiTes,* 
which  have  appeared  in  our  JotmiaL  He  meets  the  reasons 
for  dispensing  with  an  adjustment,  viz.  no  risk  of  decentering,  the 
existaice  of  a  one  best  position  in  all  objectiyes,  the  cost  of  the 
adjustment,  and  the  tronble.  He  yery  properly  remarks  that  the 
decentering  need  not  take  nlace  if  the  optician  does  his  duty  to 
the  brass  as  well  as  to  the  glass,  and  that  cost  is  quite  out  of  the 
question  if  the  thin^  is  possible  and  is  required.  And  he  obsenres 
tnat  although  the  snifting  of  the  positions  of  the  systems  of  lenses 
is  only  an  expedient,  jet  if  it  can  be  shown  that  it  reaches  the 
desired  end  more  certamly,  speedily,  and  accurately  than  any  other, 
the  objection  to  it  must  &11  to  the  ground.  Dr.  Blackham  qualifies 
the  term  homogeneous  immersion,  stating  that  it  is  true  as  to  the 
idea  but  not  m  practice,  for  there  are  differences  between  the 
re&actiye  powers  of  the  front  lens  of  any  objectiye  and  the  medium, 
and  the  refiractiye  powers  of  different  samples  of  crown  glass  are 
not  the  same.  In  alluding  to  the  method  of  correction  he  appears 
to  fiiyour  Mr.  Wenham's  mechanical  process.  He  considers  that 
the  small  adjustments  can  be  made  vdth  more  ease,  rapidity,  and 
accuracy  W  means  of  the  screw-coUarmoying  the  back  S3rBtem  of  the 
objectiye  than  by  means  of  the  draw-tube. 

Our  Honorary  Fellow  Dr.  Dippel  considers  all  this,  and  whilst 
admitting  that  the  theory  of  correction  is  true,  beUeyes  that  most 
of  the  arguments  in  &your  of  correcting  combinations  of  lenses  on 
the  honu^neous  immeision  are  fidlacious  or  of  no  yalue  and 
weight  He  admits  that  with  the  correction-collar  we  are  not  so 
strictly  limited  to  an  immersion  fluid  of  a  particular  index  of 
refraction,  and  also  that  the  correction-collfior  aUows  the  same 
objectiye  to  be  used  with  a  longer  or  shorter  tube,  whilst  its  absence 
entails  the  empbyment  of  an  objectiye  within  yery  narrow  limits 
of  tube  length.  He  would  haye  an  ayerage  correction  made  and 
all  screwed  down  hard  and  fast,  belieying  that  more  errors  will 
ensue  after  meddling  with  the  normal  correction  than  occurred 
before  without  any  attempt  at  correction.. 

In  concluding  these  references  to  the  correction  of  objectiyes 
I  cannot  do  better  than  quote  Professor  Abbe: — '^Increase  of 
M>6rture  is  inseparable  from  a  rapid  increase  of  sensibility  of  the 
oDJectiyes  for  shght  deyiations  from  the  conditions  of  perfect  correc- 
tion. The  state  of  correction  of  an  objectiye  depends  on  the 
tUcknesB  of  the  refracting  film  between  the  radiant  and  the  front 
lens,  represented  by  the  coyer-glass  and  that  portion  of  the  pre- 
paration which  is  aboye  the  actual  focus.  This  is  a  yariable 
ekonent  independent  of  the  objectiye  itself.  In  order  to  ayoii 
krge  aberrations  which  must  result  from  the  change  of  that  element, 
♦  Proc.  Amer.  Soc.  Micr.,  1881,  pp.  61-4. 
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its  Tariation  mnst  either  be  confined  to  narrow  limits  or  mnst  be 
comp^isated  for  by  a  corresponding  change  in  the  objectiye.  Now 
there  is  a  great  difference  in  regard  to  tnis  requirement  between 
the  objectiyes  of  low  and  wide  aperture,  in  particnlar  with  the  dry 
system.  An  objective  of  a  few  aegrees  is  aunost  insensible,  it  may 
be  focnssed  at  the  bottom  of  a  trough  of  water  without  any  loss  of 
performance.  With  30^  differences  in  the  cover-glasses  within  the 
usual  limits  are  still  inappreciable,  and  an  object  may  be  seen  at 
the  denth  of  a  drop  hanging  on  the  under  sur&ce  of  a  cover-glass. 
With  oO^  a  deviation  of  the  cover-glass  from  its  standard  thickness 
by  not  more  than  0  *  1  mm.,  or  a  corresponding  increase  of  the 
depth  of  the  preparation  above  the  actual  focus,  will  introduce 
perceptible  aberrations  and  a  visible  loss  of  definition  if  not  com- 
pensated for.  With  an  aperture  exceeding  100^  in  a  dry  lens  the 
same  result  will  arise  from  a  change  of  thickness  of  0*02  mm. 
only.  To  preserve  the  best  correction  in  such  a  system  would 
necessitate  a  change  of  the  correction-collar  for  almost  every  change 
of  focus  in  the  inspection  of  successive  layers,  unless  the  prepara- 
tion is  exceedingly  thin." 

There  can  be  no  doubt  that  the  majority  of  the  recorded 
histology  of  the  minuter  structures  will  have  to  be  worked  over 
again  with  carefully  corrected  objectives. 

Amongst  the  manj  excellent  inventions  for  facilitating  earnest, 
and  of  necessity,  rapid  microscopical  work  the  apparently  trivial 
arrangement  perfected  by  Mr.  KM.  Nelson,  for  changing  objectives, 
must  commend  itself  to  every  ona  It  facilitates  the  rapid  inter- 
change of  objectives  without  the  necessity  of  triple  or  quadruple 
nose-pieces  and,  in  fact,  will  do  away  with  the  necessity  of  employmg 
a  nose-piece  at  all,  a  prooeedinK  Rreatiy  to  be  commenaed,  for 
those  implements  are  often  slip-shod  abominations  and  bringers  of 
error. 

It  is  interesting  to  find  that  the  invention  utilizes  a  warlike 
appliance,  and  that  breech-loading  cannon,  those  latest  develop- 
ments of  civilization  in  which,  according  to  Herbert  Spencer,  the 
greatest  admiration  is  obtained  by  tibose  men  who  kill  their 
enemies,  have  been  studied  and  copied  for  the  purposes  of  a  pursuit 
which  amongst  others  is  making  men  more  thoughtful  and  amenable 
to  reason,  rrol^bly  the  Nelson  adapter  will  replace  the  screw  at 
some  time  or  other,  and  it  certainly  cannot  nave  some  of  the 
demerits  of  a  coarse  short  thread,  which  is  bound  to  interfere  with 
the  proper  plane  of  the  object-glass,  and  with  the  correct  axial 
path  of  the  rays  into  the  body  of  the  instrument. 

In  concluding  these  remarks  on  the  Microscope  itself  I  must 
enter  a  protest  against  the  clumsy  method  of  pushing  a  glass  slide 
vnth  a  valuable  and  important  object  upon  it  with  the  fingers,  under 
the  objective  and  moving  it  about.    Cheapness  of  the  instrument  and 
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want  of  scientific  care  are  the  temptations  to  and  the  causes  of  this 
yenr  frequent  source  of  error,  which  is  intensified  by  the  common 
tsmt  of  want  of  nerfect  flatness  of  the  plane  surfiace  of  the  stand. 

The  beautifol  adaptation  of  a  sUding  glass  restricted  by  a  point, 
whilst  it  reUeyes  the  microscopist  from  the  expenditure  involved  by 
a  complicated  brass  movement,  is  so  easily  fitted  that  there  is  no 
excuse  for  employing  the  fingers  alone. 

Some  very  remarkable  communications  have  been  made  to  the 
Society  during  the  past  twelve  months,  and  one  in  particular  marks 
an  epoch  in  the  science  of  microscopy.  Whoever  would  have 
thought  a  few  years  ago  of  mounting  objects  in  such  media  as 
bisulphide  of  carbon  and  phosphorus,  and  a  solution  of  biniodide 
ci  mercury  and  iodide  of  potassium?    Mr.  Stephenson's  paper 

Skces  the  results  of  these  solutions  before  the  world,  and  his  mko- 
uction  is  explanatory  of  the  philosophy  of  the  relation  of  the 
refractive  meoia  in  which  the  object  is  mounted,  to  the  numerical 
aperture  of  the  objective. 

Almost  as  important  as  these  new  media,  are  the  instruments 
which  have  been  described  in  our  Journal  for  sUdng  preparations. 
Some  of  these  are  marvels  of  ingenuity,  and  especially  that  one 
which  employs  the  fireezing  apparatus  as  an  adjunct. 

Mr.  Michael  has  continued  nis  remarkable  studies  of  the  British 
OribatidsB,  and  it  is  difficult  to  know  which  to  admire  most,  the 
beautiful  construction  of  the  objects  or  the  extreme  care  and 
ingenuity  displayed  in  dissecting  and  mounting  them. 

The  direction  of  microscopic  research,  however,  has  not  been  so 
much  amongst  the  higher  mvertebrata,  although  great  work  has 
been  done  in  them,  as  in  relation  to  those  legions  of  microscopic 
beings  which  are  now  shown  to  be  a  fertile  source  of  misery  to  the 
human  race.  The  most  careful  researches  of  old  and  the  former 
study  of  the  pathology  of  many  fittal,  so-called  constitutional,  diseases 
fidled  to  bring  their  cause  before  the  practitioner.  Yet  common 
sense  and  great  experience  had  indicated  to  Holland,  in  the  early 
part  of  this  centruy,  that  germs  or  Jiving  entities  were  a  vera  causa. 
It  required  the  present  perfection  of  the  Microscope  and  the 
development  of  the  method  of  preparation  and  colouring  to  demon- 
strate bacteria  in  the  tissues,  to  identify  the  bacteria  of  special 
diseases,  and  last,  not  least,  to  exhibit  plainly  and  definitely  the 
bacteria  of  phthisis  pulmonahs. 

Besearches  on  tne  bacteria  of  septicaamia  by  Mr.  Dowdeswell, 
on  ommisms  in  the  excreta  of  animals  and  birds,  and  in  ice,  by 
Dr.  ItOiddox,  have  appeared  in  the  pages  of  the  Journal,  and  they 
form  but  a  small  fraction  of  the  immense  Uterature  of  tiiese  lowly 
organized  things.  Certainly  the  Microscope  has  not  done  all  in 
these  investigations,  for  an  elaborate  chemistry  has  enabled  skilled 
workers  to  stain  and  decolour,  the  bacteria  remaining  tinted. 
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A  visible  danger  is  better  to  face  than  the  unknown :  the  one  is 
possible  of  antagonism,  the  other  is  a  terror.  It  may  happen  that 
now  the  Microscope  has  shown  the  minnte  bodies  which  accompany 
disease  and  which  may  produce  it,  it  may  lead  to  the  discovery  of 
the  remedies.  The  competition  in  the  research  just  aUuded  to  is 
immense,  and  new  methods  are  constantly  being  invented.  They 
are  great  additions  to  science  and  may  be  the  beginning  of  a  new 
era  in  the  great  profession  of  medicine. 

In  concluding  the  former  address  which  I  had  the  honour  of 
deUvering  to  you  at  our  last  anniversary,  I  had  the  sorrowful  duty 
of  recording  the  death  of  one  of  the  fathers  of  histological  scienoe, 
of  a  man  who  went  to  his  rest  full  of  honours  and  with  the  well 
merited  reputation  of  a  founder  of  a  great  theory.  On  this  occasion 
I  cannot  help  alluding  to  the  loss  this  Society  and  science  haTe 
sustained  by  the  death  of  Professor  F.  M.  Balfour,  F.B.S.,  one  6[ 
our  Yice-Bresidents.  It  is  a  saying  as  old  as  Grecian  tragedy 
that  those  whom  the  gods  love  die  young.  Of  rare  promise,  of 
gentle  nurture,  of  singular  modesty,  this  young  but  advanced 
student  of  nature  will  always  be  remembered  with  feelings  of 
sincere  sorrow  and  well  merited  admiration.  He  was  a  thorough 
scientist,  and  he  laboured  for  truth's  sake,  caring  Uttle  for  that 
personal  distinction  which  a  happy  combination  of  drcumstances 
gave  him  at  his  early  age. 
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VI. — The  Action  of  Tannin  on  the  CHia  of  Infusoria^  with 
Remarks  on  the  use  of  Solution  of  Sulphurous  Oxide  in 
AlcohoL    By  Henry  J.  Waddington. 

(Read  Uth  March,  1883.) 

I  AM  desirous  of  bringing  to  the  notice  of  the  Society  this  eyening 
a  matter  which,  though  small  in  itself,  may  be  of  some  use  in 
the  hands  of  experts.  The  immediate  subject  is  the  peculiar  action 
of  tannic  add  on  the  cilia  of  Paramsedum  Aurdia  ;  but  I  may, 
perhaps,  be  allowed  to  digress  a  little  at  starting,  in  order  that 
I  may  call  attention  to  the  methods  I  haye  used  for  keeping 
Infusoria  for  microscopical  obserration. 

There  are  two  methods  which  I  have  found  yery  useful  for 
this  purpose.  If  small  fragments  of  yery  hard  burnt  biscuit  are 
dropped  into  water  containing  Infusoria,  and  held  in  suspen- 
sion oy  pieces  of  weed  or  Confervm^  these  crumbs,  after  a  snort 
time,  form  a  nucleus  from  which  ftmgoid  growths  spring  freely, 
so  that  from  a  fragment  of  biscuit  l-32nd  in.  in  diameter  we  may 
haye  a  spherical  growth  of  3-4ths  in.  in  diameter. .  These  ^wths 
seem  to  be  peculiarly  fitted  for  the  deyelopment  of  certain  Mnds  of 
Infusoria,  and  they  haye  this  adyantage — that  when  lifted  out  of 
the  water,  the  filaments  necessarily  collapse,  and  act  as  a  net  to 
inclose  whateyer  may  be  among  them.  When  placed  on  a  slip,  a 
portion  of  these  filaments  may  be  spread  out  with  needles,  and  tney 
then  serye  the  purpose  of  so  retarding  the  motions  of  the  Infusoria 
that  their  obseryation  is  comjMuratiyely  easy,  the  extreme  fineness  of 
the  filaments  allowing  the  mghest  powers  to  be  successfully  used. 
It  is  necessary  that  the  biscuit  should  be  yery  hard  and  well  baked, 
otherwise  the  fra^ents  disintegrate.  This  method  appUes  to 
Infusoria  in  aquaria,  or  in  comj^urattiyely  large  quantities  of  water ; 
bat  where  they  are  contained  in  small  troughs,  I  find  that  they 
thriye  well  on  leayes  of  Anacharis  or  filaments  of  ConfervaBy  whicn 
haye  been  reduced  to  a  pulp  with  a  Uttie  water  in  a  mortar.  If 
a  few  drops  of  this  are  occasionally  added  to  the  trough  con-, 
taining  the  Infusoria,  they  may  be  kept  satisfisictorily  for  a  length 
of  time.  The  small  trough  I  haye  here  to-night  has  been  so  kapt 
for  more  than  four  months. 

In  trying  the  effect  of  yarious  chemicals  on  Infusoria — princi- 
pally Paramaeiwn  Aurelia-^I  was  led  to  use  a  solution  of  tannin, 
or  tannic  acid ;  and  I  was  surprised  to  find  that  the  immediate 
action  of  this  chemical  was  to  render  the  dUa  yisible  without  any 
manipulation  of  the  light.  It  may  haye  been  noticed  that  when 
tl^se  Infusoria  haye  been  killed  by  ordinary  means,  such  as  heating 
the  water  in  which  they  are  contained,  the  cilia  are  yery  difficult 
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to  obserre,  probably  owing  to  their  great  transparency ;  so  that  no 
correct  idea  has,  I  think,  been  obtamed  of  their  size  or  quantity. 

On  placing,  howeyer,  a  drop  of  water  containing  Paramsecia 
on  a  slip  side  by  side  with  a  minute  (quantity  of  a  solution  of  tannin, 
and  making  a  junction  of  the  two,  it  will  be  seen  that  the  instant 
the  Parammda  approach  the  mixed  fluids  their  motion  is  arrested, 
of  course  in  a  greater  or  less  degree  according  to  the  strength  of  the 
tannin.  They  are  generally  rendered  perfectly  quiescent,  and  the 
cilia  begin  to  appear  and  continue  to  dcTelope,  until  the  body  of  the 
animalcule  appears  entirely  surrounded  by  tnem.  The  symmetry  of 
the  cilia  depends  much  upon  the  strength  of  the  solution ;  if  it  is  too 
weak,  it  seems  as  if  the  animal  had  had  time  to  sL'ghtly  move  the 
cilia,  by  strug^lin^,  as  it  were,  as  they  appear  crossed  and 
crumpled ;  but  if  the  solution  of  tannin  happens  to  have  mixed 
with  the  water  in  a  better  proportion,  the  cilia  are  more  rapidly 
developed,  and  stand  out  almost  parallel,  hardly  one  being  seen 
to  oyerlap  another.     (See  figs.  33  and  34)* 

Fio.  33.  Fig.  34. 

.  ^' '  i'^  m  Til  wm  I  itf '  '^i'ljiiir  ^1 1  •" 


Paramacium  after  treatment  with  weak  raramadttm  after  treatmeut 

Bolntion  of  tannin.  with  a  stronger  eolation. 

To  bring  out  the  beet  appearance  of  the  cilia  over  the  whole  of 
the  sur&ce  of  the  Paranueeium,  the  parabola  is  required;  the 
animal  then  appears  as  if  it  were  supported  on  the  sUp  by  its  cilia. 

If  the  tannin  solution  is  strong,  the  Paramsectum  is  almost 
instantiy  rendered  motionless,  and  the  cilia  appear  to  be  entirely 
removed,  remaining  in  a  more  or  less  confused  state  at  the  ex- 
tremity. 

I  have  shown  this  action  to  several  microscopists ;  and  so 
contrary  is  the  remarkable  development  of  the  cilia  to  received 
ideas,  that  on  nearly  every  occasion  1  have  been  met  with  the  remark 
that  they  were  not  cilia  but  fungoid  growths.  This  is,  however, 
entirely  disproved  by  the  £act  that  they  are  developed,  as  it  were, 
instantaneously. 

The  action  of  the  tannin  on  the  cilia  I  believe  to  be  analogous 
to  its  action  on  gelatine,  rendering  them  leathery,  and  consequenUy 

*  In  fig.  33  the  cilia  should  appear  rather  more  crossed  and  crumpled  than 
>ey  are  there  showji  to  be. 
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aloohoL  The  properties  of  snlphnroTis  oxide  are  too  well  known 
to  require  any  comment.  I  will  merely  mention  that  it  is  soluble 
to  the  extent  of  30  Tolnmes  in  1  Tolmne  of  cold  water;  but 
this  solution  soon  changes  into  sulphnric  acid  by  the  action  of  air. 
If,  howeyer,  the  gas  is  passed  into  alcohol  the  Quantity  absorbed  is 
|;reatly  increased.  If  tnis  saturated  solution  of  the  ^  in  alcohol 
18  added  to  water,  the  gas,  or  the  greater  portion  of  it,  is  instantly 
thrown  off.  This  aloonoUc  solution  I  have  found  most  satis&ctory 
in  the  observation  of  Infusoria.  When  a  minute  quantity  is  added 
to  a  drop  of  water  on  a  slip,  there  is  at  first  the  repellent  action 
between  the  alcohol  and  the  water.  This  being  oyeroome,  the  gas 
is  given  off,  and  its  effect  upon  infusorial  life  is  at  once  apparent 
If  the  solution  is  strong,  they  are  at  once  killed,  and  in  most  cases, 
if  the  Infusoria  are  cihate,  the  cilia  are  rendered  visible ;  but  if  the 
solution  has  been  strong  enough  to  be  hurtful  but  not  deadly, 
examination  may  be  earned  on  very  satisfactorily.  The  Infusoria 
are  rendered  almost  motionless,  while  the  ciliary  action  may  be  well 
observed. 

I^  imder  these  conditions,  the  slip  containing  Paramaeeia  is 
allowed  to  become  dry,  the  points  of  attachment  of  the  cilia  to  the 
body  of  the  animal  are  exceedingly  well  defined.  Where  the  cilia 
have  become  detached,  they  almost  resemble  raphides. 

I  think  that  this  reagent — sulphurous  oxide  in  alcohol — is  one 
that  may  prove  of  great  use  in  microscopy.  It  is  not  so  deadly  as 
osmic  acid,  but  it  has  a  very  marked  action  on  Infusoria ;  while  it  is 
by  no  means  so  dangerous,  and  its  cost  is  much  less.  The  solution 
in  water  possesses  very  powerful  bleaching  properties,,  and  the  alco- 
holic solution,  which  is  perfectly  stable,  furnishes  a  ready  means  of 
obtaining  sniall  quantities  of  sulphurous  acid,  for  bleaching  or 
other  purposea 

I  would  merely  add  in  conclusion  that  I  consider  I  ought 
almost  to  apolog^ize  for  dealing  with  a  subject  so  very  foreign  to  my 
usual  microscopical  pursuits.  The  experiments  I  have  described 
have  been  earned  out  more  as  a  microscopical  recreation  than  as 
a  scientific  research ;  but  they  have  appeared  to  me,  and  to  those 
microscopists  to  whom  I  have  shown  them,  to  be  of  so  much 
interest,  and  so  capable  in  the  hands  of  those  more  conversant 
with  the  subject  than  myself  of  further  extension,  that  I  have  been 
induced  to  bring  them  forward. 
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of  the  Vertebrsta. 

DeTdopment  of  the  Oynm  of  Arvicola  ar7aliB.t — The  following 
are  the  chief  points  of  0.  Enpffer's  investigation  into  the  alleged 
reversal  of  the  positions  of  the  germ-lajers  in  certain  Bodents. 

1.  The  OYom  of  the  field-mouse  forms  a  normal  blastoderm,  show- 
ing lamination  in  the  region  of  the  germinal  disk,  like  the  ovum  of 
the  rabbit. 

2.  The  peculiarities  of  the  field-mouse's  ovum  are  caused  by  the 
covering-layer,  which,  instead  of  disappearing,  as  in  the  rabbit*  s 
ovum,  proliferates  and  forms  a  plug  which  invaginates  the  active  pole 
of  the  ovum.  It  is  this  invagination,  thus  brought  about  by  an 
accessory  growth,  which  causes  the  apparent  reverad  of  the  germ- 
layers. 

8.  With  the  exception  of  this  invagination  the  course  of  develop- 
ment is  normaL  A  complete  yolk-sac  is  produced,  and,  judging  by 
early  stages,  an  amnion  also,  in  the  usual  manner. 

4.  The  mesoderm  appears  in  the  neighbourhood  of  a  swelling, 
which  is  formed  at  a  point  in  the  periphery  of  the  area  embryonalis, 
and  is  to  be  regarded  as  a  c»cal  evagiuation  of  the  ectoderm  into  the 
cavity  of  the  yolk-sac.  This  swelling  may  with  great  probability  be 
described  as  the  conmiencement  of  the  allantois. 

5.  Although  differences  have  already  been  known  to  exist  between 
the  field-mouse's  ovum,  after  assuming  the  cylindrical  form,  and  the 
corresponding  stage  of  the  guinea-pig's  ovum,  it  may  nevertheless  be 
stated  as  certain  that  Bischoff  was  right  in  interpreting  the  whole  of 
the  structure  which  he  termed  ^  plug  "  or  "  ^^-cylinder,"  as  an  ovum. 

*  The  Society  are  not  to  be  oonsidered  responsible  for  the  views  of  the 
aothors  of  the  papers  referred  to,  nor  for  the  manner  in  which  those  views 
may  be  expressed,  the  main  object  of  this  part  of  the  Journal  being  to  present  a 
SEominary  of  the  papers  aa  actwUly  published,  so  as  to  proyide  the  Fellows  with 
a  guide  to  the  additions  made  from  time  to  time  to  the  Library.  Objections  and 
eorrections  should  therefore,  for  the  most  part,  be  addressed  to  the  authors. 
(The  Bodetj  are  not  intended  to  be  denoted  by  the  editorial  '*  we.") 

t  8B.  Math-phys.  Kl.  Akad.  Wias.  Munohen,  xil.  (1882)  pp.  621-87  (1  pL). 


Digitized  by  CjOOQIC 


190  SUMMABT  or  OUBBBMT  RB8SAB0HB8  BKULTIHa  TO 

Beichert  and  Hansen  held  a  different  yiew,  regarding  as  the  oyum 
only  a  globular  mass  found  in  the  £ree  end  of  the  cylinder. 

Formation  of  the  Embrronio  Layers  in  the  Trout*  —  L.  F. 
Henneguy  in  dealing  with  the  vexed  question  of  the  origin  of  the 
primary  blastodermic  layers  in  Teleostean  Fishes,  oomes  to  con- 
clusions resembling  those  of  Ootte.  The  first  trace  of  the  embryo 
appears  as  a  thickening  at  one  point  in  the  margin  of  the  germinal 
disk ;  it  is  found  from  sections  that  the  cellular  layer  which  roofis  in 
the  segmentation-cayity,  turns  inwards  towards  the  yolk  at  the  margin 
of  the  disk,  and  penetrates  this  eayity ;  the  corneous  layer  forms  no 
part  of  this  fold,  but  ends  on  the  sur&ce  of  the  yolk.  At  the  projec- 
tion formed  by  the  embryo,  the  blastoderm  is  thicker,  and  the  inflected 
margin  extends  further  into  the  cavity  than  elsewhere.  At  the  pyri- 
form  stage  of  the  embryo,  when  the  posterior  extremity  forms  a  sl^ht 
projection  on  the  edge  of  the  disk,  the  cells  are  found  to  present  a 
concentric  arrangement  around  the  axis  of  the  embryo,  as  described 
by  Oellacher ;  the  blastodermic  layers  are  not  distinct  at  this  point, 
although  in  front  of  the  caudal  bud  two  are  distinguishable  in  trans- 
yerse  sections  made  across  the  embryo,  commencing  at  the  caudal 
bud ;  the  three  primitive  layers  are  found  in  the  lat^al  parts  of  the 
embryo  and  at  the  caudal  end ;  in  the  middle  line  only  two,  but  below 
the  axial  cord  (the  commencement  of  the  nervous  system)  is  found 
the  chorda  dorsalis,  formed  from  the  lower  part  of  the  axial  cord  which 
originates  from  the  primary  endoderm  at  Uie  same  time  as  the  meso- 
derm. In  the  anterior  part  of  the  embryo  also,  only  the  two  layers 
are  found.  Longitudinal  sections  of  this  stage  show  the  caudal  bud 
to  be  formed  of  undifferentiated  cells ;  in  front  of  it,  first  two  and 
then  three  layers  are  met  with ;  the  ectoderm  increases  in  thickness 
from  behind  forwards,  but  suddenly  becomes  thin  at  the  anterior  exr 
tremity.  The  mesoderm,  chorda  dorsalis,  and  secondary  endoderm 
only  exist  towards  the  middle  of  the  embryo,  and  in  front  they 
become  confounded  with  the  primary  endoderm.  At  that  pdnt  in 
front  of  the  caudal  bud  at  which  the  three  layers  are  developed,  a 
peculiar  vesicle  appears  in  the  secondary  endoderm.  The  nervous 
axis  is  developed  at  the  cost  of  the  ectoderm  and  the  corneous  layer 
takes  no  part  in  its  formation ;  from  the  first,  it  is  clearly  separated 
from  the  chorda  dorsalis ;  when  the  medulliuy  deft  is  about  to  be 
formed,  the  central  ceUs  exhibit  karyokinetic  figures  and  divide ;  the 
daughter-cells  separate,  leaving  between  them  a  space,  the  fdture 
central  canal.  These  cells  are  very  delicate,  whence  has  arisen  the 
erroneous  idea  that  they  normally  undergo  destruction. 

Distinctions  between  Organisms  and  MineralB.t — ^Dr.  H.  Yalin 
has  repeated  the  interesting  experiments  of  MM.  Monnier  and  Vogt 
on  the  artificial  production  of  organic  forms.} 

In  a  flask  full  of  soluble  glass  were  placed  fragments  of  sulphate 
of  iron,  ten  grains  in  weight,  which  immediately  began  to  assume  a 

*  Comptee  Rendos,  xcv.  (1882)  pp.  1297-9. 
t  Amer.  Natural.,  xvii.  (1883)  pp.  233-4. 
X  See  this  Journal,  ii.  (1882)  p.  320. 

Digitized  by  LjOOQIC 


ZOOLOaT  AND  BOTAKY^  MIOfiOBOOPT,  ETC.  191 

ooUoid  condition  on  the  outside,  and  shot  out  tubular  prolongations, 
ooUoidial  and  cellular,  which  grew  at  the  rate  of  half  an  inch  in 
twenty-four  hours.  Some  attained  to  2  in.  in  length,  and  were  about 
l-12th  in.  in  diameter.  All  these  prolongations  shot  out  a  number  of 
slender  filaments  from  various  points  of  their  surface,  and  these  attained 
a  length  of  a  few  inches  in  a  few  hours.  After  a  few  days  or  weeks  all 
these  assume  a  crystalline  condition  and  become  empty  inside.  Some 
of  them  rise  to  the  surface  of  the  liquid.  They  are  insoluble  in 
water,  remain  intact  when  exposed  to  air,  and  when  introduced  in  a 
newly-prepared  flask  at  the  same  time  with  fresh  fragments,  they 
hasten  the  metamorphosis  of  the  latter.  The  addition  of  water  to  the 
soluble  glass  renders  the  experiments  more  easy  and  saves  time. 

Watched  under  the  Microscope,  the  fragments  of  sulphate  of  iron 
are  seen  to  swell  all  around.  An  unctuous  colloid  mass  is  formed, 
which  consists  of  fine  granules  perfectly  similar  to  animal  tissues. 
This  mass  stretches  into  prolongations,  and  fluid  contents  are  seen  to 
flow  inside  them.  When  vie  surface  of  some  prolongations  was  opened, 
a  semi-solid  substance  grew  out  of  the  opening  into  new  prolongations. 
One  of  these  mineral  organisms,  when  placed  on  a  fr^h  frti^ment, 
shot  out  new  prolongations,  as  if  real  grafting  had  taken  place. 

'*  Organisms  "  of  sulphate  of  copper,  sulphate  of  zinc,  alum,  phos- 
phate of  iron,  &e^  were  similarly  obtained,  each  possessing  a  form 
peculiar  to  itself  and  distinct  from  the  others.  Analogous  forms 
grew  in  saccharated  lime-water.  Cellular  bodies  of  the  same  mineral 
formed  in  solutions  of  alkaline  carbonates. 

The  following  we  transcribe  verbatim  from  the  report  of  the 
meeting  at  which  the  paper  was  read  : — 

**  These  experiments  relate  to  the  almost  unknown  department  of 
diemistry  which  treats  of  colloids,  and  as  crystalline  solutions  grow 
into  symmetrical  crystals,  so  a  colloid  substance  in  process  of  forma- 
tion assumes  a  typical  form,  and  must  be  the  start  of  all  forms  in 
animals  and  plants.  These  so-called  mineral  organisms,  viewed  with 
the  naked  eye  and  the  Microscope,  or  chemically  tested,  come  as  near 
to  the  lower  animals  and  plants  as  these  are  from  one  another,  and 
form  a  new  field  of  investigation  for  the  biologist  We  can  no  longer 
say  that  only  living  things  grow,  unless  we  reckon  these  as  living. 

**  Among  the  conclusions  of  Dr.  Yalin's  paper  were  these :  '  That 
the  vitaliW  of  growth  of  these  mineral  organisms  consists  in  the 
passage  of  a  crystal  into  a  colloid,  and  is  Uius  correlated,  but  not 
identical,  with  the  kinetic  process  known  as  crystallization.  That 
the  molecule  of  the  bodies  consists  of  many  elements,  and  that  acid 
and  alkaline  polarities  are  always  concerned  in  their  growth,  for  only 
acid  minerals  in  alkaline  solutions  gave  rise  to  them.  That  we  have 
a  right  to  suppose  that  living  protoplasm  is  nothing  but  a  highly 
complex  mineral  organism  in  Stvourable  media  (water  and  air\' 

"  This  would  tend  to  confirm  the  growing  belief  among  biologists 
that  life  is  nothing  but  the  energy  manifested  by  the  forty  and  odd 
(Beinke)  proximate  principles  which  constitute  protoplasm,  when  they 
pass  from  the  crystalline  or  soluble  into  the  colloid  state  in  the 
proper  media." 
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B.    nrVEBTEBBATA. 

KoUosca. 

Derelopment  of  BeprodnctiTe  Organs  of  Pnlmonate  KoUumml* 
— H.  Bonsaiid  finds  that  the  reprodnctiTe  organs  of  the  Pnlmonata 
arise  from  an  ectodermio  bad,  whioh  is  primitiTely  simple  and  dsTi- 
form,  and  which  he  calls  the  primitiye  bad.  The  hermaphrodite  gland 
is  merely  the  free  ramified  apex  of  this  bad.  The  bad  itself  is  formed 
by  the  oataneoas  entelope  in  the  region  which  separates  the  head 
from  the  pallial  "  collar,"  and  always  arises  at  the  spot  at  which  the 
common  or  the  female  orifice  is  afterwards  developed.  At  first  dari- 
form,  it  becomes  cylindrical,  and,  following  the  general  int^punent, 
soon  extends  to  the  level  of  the  liver.  Its  basal  region  soon  gives  rise 
to  a  secondary  bad,  the  rudiment  of  the  penis,  of  the  nude  efiSarent 
canal,  and  of  the  flagellom.  At  its  free  end  this  bud  soon  presents  a 
tract  of  moscolar  tissue  which  is  connected  with  the  wall  of  the  body, 
and  is  the  representative  of  the  fotore  retractor  masde  of  the  penis. 
Inferiorly  to  this,  there  is  developed  another  bad — the  sagittal — 
which  is  the  rudiment  of  the  dart-sac.  In  a  large  number  of  so-called 
HeOcea  the  base  of  the  sagittal  bud  also  proliferates  and  gives  rise  to 
a  certain  number  of  tertiary  buds  which  form  the  glands  or  multifid 
vesicles ;  these  should,  however,  be  regarded  as  parts  of  the  dart-sao. 
The  median  region  now  presents  two  clefts,  which  are  distinguished 
as  the  utero-copulative,  and  the  utero-deferent.  With  the  former 
there  becomes  connected  the  copulatory  pouch,  and  with  the  latter 
the  oviduct.  The  arrangement  of  the  parts  are  such  that  the  dart 
and  the  **  oopulatory  cellvlar  layer  "  are  the  i^mmetrical  homologues 
of  the  penis  and  the  efferent  canal. 

There  are,  then,  three  tracts  of  cells ;  the  median  one,  which  is 
the  oviduct,  gives  rise  to  the  albuminiparous  gland.  While  these 
changes  have  been  going  on,  the  tip  of  the  primitive  bud  has  been 
actively  proliferating,  and  has  given  rise  to  a  number  of  rudimentary 
lobules  of  the  hermaphrodite  gland.  The  sexual  products  would 
appear  to  be  derived  from  the  ectoderm. 

Developmental  History  of  the  Prosobranchiata.t-^Br*  Carl 
Eabl's  memoir  is  divided  into  two  parts — the  first  treating  of  the 
question  of  the  ultimate  fate  of  the  gastrula-mouth  in  Paludina 
vivipara,  while  the  second  relates  to  some  later  developmental  pro- 
cesses in  Bythinia  tentaculata. 

The  question  of  the  fate  of  the  gastrula-mouth  is  of  great 
theoretical  importance ;  and  there  is  at  present  scarcely  a  point  in 
developmental  history  about  which  there  has  been  more  dispute,  and 
upon  which  opinions  are  more  divided.  The  author  finds  that  in 
Paltidina  vivipara  the  gastrula-mouth  gradually  but  completely  closes 
in  the  median  line  of  the  ventral  smSSace ;  that,  further,  soon  after 
its  closure  the  anus  makes  its  appearance,  but  is  in  no  way  connected 
with  the  gastrula-mouth;   and  that,  lastly,  the  permanent  mouth 

*  CompteB  Rendns,  xcvi.  (1888)  pp.  278-6. 

t  Anzeig.  Akad.  Wiss.  Wien,  Jan.  18, 1888,  p.  18. 
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appears  at  the  spot  ^ere  the  last  residae  of  the  gastrula-mouth  had 
closed  np.  These  statements  are  certainly  in  contradiction  to  those 
of  some  other  anthers,  bnt  show  that  a  common  mode  of  development 
may  be  set  np,  at  least  for  the  Qasteropoda. 

The  second  part  treats  of  the  stmctnre  of  the  velum,  the  origin  of 
the  npper  cesophageal  ganglion,  the  stmctnre  of  the  primitive  kidneys 
and  the  intestine,  and  of  the  development  of  the  persistent  kidneys. 
The  anthor  finds  that  the  velum  in  Bythinia  is  composed  of  large 
eells  containing  vacuoles,  and  differs  in  some  other  characters 
from  the  corresponding  organ  of  other  Gasteropod  embryos;  that 
the  superior  ^oesophageal  ganglion  originates  in  the  form  of  a 
thickening  of  the  outer  germ -lamella  (vertical  plate);  that  the 
primitive  kidneys  are  composed  of  a  few,  not  very  large,  perforated 
cells;  that  the  foundation  of  the  persistent  kidneys  stands  in  no 
genetic  relation  to  the  ectoderm ;  and,  finally,  that  in  some  respects 
tixe  intestine  possesses  interesting  peculiiudties.  The  author  has 
endeavoured  to  bring  these  results  into  agreement  with  his  previous 
statements  upon  the  development  of  Planorhia,  and  to  show  that  the 
same  laws  which  had  proved  to  prevail  in  the  case  of  PlanorhU  apply 
also  to  Bythinia^  and  that  the  differences  result  from  the  greater 
abundance  of  nutritive  vitellus  which  is  presented  by  the  germs  of  the 
latter. 

Horwegian  JSuccinidsB.* — H.  Frielo  describes  the  Buccinidaa  of 
the  Norwegian  Arctic  Expedition,  which  may  be  said  to  be  especially 
at  home  in  the  arctic  and  northern  seas  of  both  hemispheres. 
According  to  the  views  of  the  author,  this  family  comprises  the 
genera  Jumala  with  one  species,  Volutopns  with  one  species,  Pyrolo- 
fitsus  with  one  species,  Neptunea  ^reete  Ne^unia  seu  potius  Nepiunina) 
with  seventeen  species,  Troschdta  with  one  species,  and  Buccinum 
with  twelve  species ;  in  all  six  genera  and  thirty-three  species.  The 
varietiee  of  other  species  are  also  noticed.  Ten  species  are  for  the 
first  time  described  and  figured.  It  may  be  doubted  whether  the 
grounds  of  distinction  between  these  genera  are  sufficient,  and 
whether  they  are  not  all  merely  sections  of  the  Lamarckian  genus 
Futus  and  the  restricted  genus  Buccinum,  The  author  attaches  con- 
siderable importance  to  the  dentition  as  a  generic  character ;  but  this 
is,  at  any  rate,  a  difficult  basis  of  classification.  What  are  we  to  do 
wiUi  the  fossil,  and  consequently  now  toothless.  Gastropods?  The 
structure,  and  even  the  presence  of  the  odontophore,  in  that  order  of 
Mollusca  depends  on  the  nature  of  their  food.  Herr  Friele  has  con- 
clusively proved  that  in  the  Buccinidad  "  diversity  of  dentition  affords 
anything  but  a  trustworthy  guide "  in  distinguishing  species.  One 
important  character  of  such  distinction  has  not  been  lost  sight  of  by 
him,  viz.  the  shape  of  the  apex  or  embryonic  whorls. 

Sinisigera.t — ^A.  E.  Craven,  who  has  published  a  monograph  on 
this  genus,  now  states  that  he  has  been  satisfied  as  to  the  shells  of 

•  'Den  Norske  nord-havs-expedition,  1876-8.  VIII.  Zoologi,  MoIIdsch- 
1.  Btiooinidse.*  6  pis.  and  map.  4to,  Ghmtiania,  1882.  Cf.  Ann.  and  Mag.  Nat 
Hist^  xi.  (1883)  pp.  216-9. 

t  Ann.  and  Mag.  Nat  Hist.,  xi.  (1888)  pp.  141-2. 
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ibid  gronp  belonging  to  the  lanras  of  ▼arions  OaBteropods.  He  figoretf 
a  specimen  from  the  collection  of  the  Hey.  R  B.  Watson,  in  wkic^ 
the  "  pnllns  "  and  the  shell  of  the  adult  are  both  seen.  The  mmnberB 
of  the  genus  SiniHgera,  as  hitherto  regarded,  appear  to  be  the  pnlli 
of  many  and  varied  genera.  It  is  possible  that,  driven  fur  from  ^ore 
by  currents  or  storms,  they  pass  their  existence  as  larval  fonns  and 
never  attain  maturity.  "U  this  is  the  correct  explanation,  we  can 
understand  how  it  is  that,  though  so  numerous,  they  are  so  constant 
in  size,  and  how  it  is  they  are  dredged  in  a  dead  state  from  great 
depths. 

Oreen  Colour  of  Oysters.* — Additional  investigations  have  served 
to  convince  Mr.  J.  A.  Byder  that  the  coloration  is  unquestionably  due 
to  a  staining  of  the  blood-«ells  of  the  animal,  and  that  the  colouring 
matter  is  either  derived  from  without  or  else  may  be  a  hepatic 
colouring  principle,  which  through  some  derangement  of  the  normal 
metabolic  processes  of  the  animal,  has  been  dissolved  in  the  lympho- 
hsBmal  fluids,  and  so  been  taken  up  by  the  blood-cells  or  hemato- 
blasts  and  given  them  their  peculiar  colour.  The  hypotiiesis  of 
tinction  in  no  way  disposes  the  author  to  assign  a  less  value  to  the 
influence  of  the  food,  as  the  primary  initiatory  agency  in  effecting  a 
staining  of  the  internal  ends  of  the  cells  which  form  tiie  walls  of  the 
hepatic  follicles.  In  fjEtct,  in  certain  oysters  most  affected,  the  hepatic 
follicles  are  most  deeply  stained  internally.  He  has  fuled  to  prore 
by  spectroscopic  research  that  this  substance  is  chlorophyll,  and  his 
beHef  that  it  is  chlorophyll  at  all,  has  been  weakened  by  the  fact  that 
specimens  which  had  the  liver  dyed  deep-green  and  were  afiGscted  in 
other  parts,  have  shown  no  disposition  to  part  with  their  colouring 
matter,  although  immersed  in  strong  alcohol  for  months,  daring 
which  time  it  has  been  changed  two  or  three  times.  Chlorophyll 
would  not  be  likely  thus  to  retain  its  colour. 

The  hypothesis  of  vegetable  parasites  has  in  the  author's  opinion 
no  foundation  whatever. 

Sucker  on  the  Fin  of  the  Heteropods  not  a  Sexual  Character- 
istict — The  posterior  margin  of  the  ''  fin  "  of  the  three  genera  of 
Heteropoda,  PterotrachcM,  Firoloides^  and  CarinarxOy  bears  a  small 
sucker-like  body  which  many  authors  allege  to  be  characteristic  of  tJie 
male  of  the  two  former. 

This  structure,  Mr.  J.  W.  Fewkes  says,  is  sometimes  found  on 
the  fin  of  the  female.  Among  a  number  of  specimens  of  Fieroirackcta 
coronata  collected  at  Villa  Franca^  he  found  a  perfect  female  with 
this  organ  as  well  developed  as  in  the  males.  He  has  also  studied 
specimens  of  Firoloidea  lemieurii  in  which  ovaries  were  well  developed 
where  the  sucker  was  present.  Most  observers  agree  in  saying  that 
Oarinaria  has  the  primal  sucker  in  both  sexes. 

This  organ  is  probably  not  confined  to  either  sex  in  the  above- 
mentioned  genera.  Morphologically  it  may  be  regarded  as  a 
fimctionless  organ,  or  the  remnant  of  a  structure  wluch  in  those 

•  Amer.  Natural.,  xvU.  (1883)  pp.  86  8. 
t  Ibid.,  pp.  206-7. 
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.  from  which  the  Heteropods  sprang  was  of  great  impor- 
tance. The  free-Bwiomimg  habits  which  wese  actiye  moUnscs  haye, 
caused  its  redaction  to  a  rudimentary  organ. 

Growth  of  the  Mollnscan  Shell.*— Mr.  H.  L.  Osbom  points  out 
that  the  stmotnre  of  the  mollnscan  shell  has  been  studied  by  means 
of  sections  of  adult  shells  by  Oarpenter  and  others,  who  have  found 
that  it  presents  an  outer,  membranous,  homy  epidermis,  and  an 
internal  stony  portion.  Such  a  method  could  not  give  any  idea  of 
the  actual  process  of  shell-fbrmation,  and  a  knowledge  of  this  could 
be  gained  only  by  study  of  the  first  steps.  To  this  end,  edges  of  the 
Bh€&  were  snipped  away  and  a  thin  glass  circle  thrust  between  the 
animal  and  its  shell,  care  being  taken  to  prevent  injury  to  the  mantle. 
After  the  lapse  of  twenty-four  hours  the  shell  was  opened  and  the 
glass  circle  carefully  examined,  others  were  allowed  to  remain  two 
days,  or  three  days,  or  for  periods  of  weeks. 

In  twentr-four  hours  it  was  found  that  a  film  had  been  left  upon 
the  circle;  m  forty-eight  hours,  this  film  was  plainly  stony.  The 
earliest  tiaoes  of  this  film  when  treated  with  colouring  reagents, 
stain,  but,  when  treated  with  acids,  show  no  traces  of  lime,  nor  any 
eridences  of  structure ;  it  is  simply  a  structureless  membrane.  Later 
films,  when  treated  with  acetic  acid,  present  the  appearance  of  a 
tesselated  pavement,  and  when  examined  with  the  polanscope  and  not 
treated  with  acetic  acid,  show  beautifully  the  presence  of  lime. 

It  would  thus  appear  that  the  epithelium  of  the  mantle  pours  out 
a  secretion  of  homy  matter  which  forms  the  epidermis;  that  this 
secretion  holds  lime  in  solution ;  and  that  from  tUs  the  stony  internal 
portion  of  the  shell  is  formed.  Experiments  were  successfully  made 
upon  the  shells  of  the  oyster  and  Pinna  and  several  other  liunelli- 
bnmchs,  and  some  Gasteropods  were  tried,  but  thus  &r  in  vain. 

KoUuscoida. 
IndiTidiial  Variation  in  A80idia2is.t— Prof.  Herdman  points  out 
that  the  specific  detemiination  of  Ascidians  has  always  presented  con- 
siderable dififtculties,  owing  to  the  apparent  absence  of  reliable 
characteristics.  His  own  investi^tions  have  shown  him  that  Uie 
'^olfactory"  or  dorsal  tubercle  is  vray  variable,  and  the  same  is 
largely  trae  of  the  branchial  sac.  Further  observations  on  the 
common  Styda  grosttdaria  have  led  the  author  to  recognize  a  ^  con- 
tinuous  series  connecting  a  well-developed  branchial  fold  with  the 
most  rudimentary  indication  of  where  the  fold  ought  to  be."  We 
may  have,  that  is,  the  projection  of  the  sac  disappearing,  while  the 
bars  are  still  dose ;  the  bars  may  then  become  more  open ;  then  there 
may  be  only  three  rows  of  narrow  meshes ;  then  two,  then  one  row ; 
this  single  r jw  may  extend  only  part  of  the  way,  and  at  last,  the 
rigfat-baiid  fold  may  be  entirely  absent.  All  tiie  branchial  sacs 
described  were  found  in  individuals  with  fuUy  developed  genital 
organs.  In  addition  to  some  illustrative  figures,  an  ingenious  diagram 
^ustrating  this  variability  is  given. 

*  Johns  HopkinB  UniTeraitv  Oironlan,  1882,  Nov.,  p.  7. 
t  Pioc  lit  and  Phil.  Soc  LiTerpool.  1882,  pp.  12  (2  pla.). 
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Oemmation  in  DidenmidsB  and  BotryllideB.* — ^A.  Delia  Yalle 
finds  that  the  body  of  each  animal,  when  adnlt,  consists  as  in  the 
true  EnteroccBlia,  of  two  epithelial  sacs,  ectodermal  and  endodemud, 
which  are  separated  by  a  cayity  occupied  by  a  true  6nterQ0(»le»  a  sac 
deriyed  from  the  intestine ;  this  cavity  communicates  with  the  exterior 
directly  by  the  cloacal  orifice,  and  indirectly  by  the  branchial  olefla. 

All  the  organs  which  are  not  directly  deriyed  from  the  true 
endoderm  (sexual  organs,  heart,  and  muscular  fibres)  arise  between 
the  ectoderm  and  the  parietal  wM  of  the  coelomic  sac 

As  to  the  question  raised  by  Prof.  Huxley  as  to  whether  the  Aaoi- 
dians  are  true  Euterocoelia,  we  have  to  note  that  the  question  is  based 
on  the  belief  of  Eowalews^  and  other  obserrers  that  the  atrial  orifioea 
and  the  atrial  sacs  themselves  are  formed  from  the  ectoderm.  The 
author,  however,  finds  that  after  the  formation  of  the  branchio-inies- 
tinal  sac  two  extroflexions  arise  in  its  lower  part ;  these  grow  rapidly 
and  soon  cover  part  of  the  median  sac ;  this  last  is  prolonged  down- 
wards to  form  the  intestine,  which  becomes  folded  against  one  of  the 
extroflexions,  while  the  lateral  sacs  approach  the  ectoderm.  Where 
they  do  so  the  ectoderm  forms  an  introflexion,  and,  the  opposed  caeca 
meeting  and  uniting,  we  have  the  endoderm  communicating  with  the 
exterior  by  two  orifices ;  these,  later  on,  unite  and  form  the  permanent 
cloacal  orifice.  Dealing  with  the  statement  of  £.  van  Beneden  that 
the  enterocoele  of  the  larva  disappears  completely,  the  author 
points  out  that  this  view  is  not  only  contradicted  by  the  evidence 
afforded  by  a  transverse  section  but  also  by  an  inspection  of  a  living 
Perophora,  where  the  blood-corpuscles  in  the  branchial  sac  may  be 
seen  moving  between  two  membranes.  Contrary  to  the  views  of 
"  Jolin"  (?  Julin^  the  author  agrees  with  a  number  of  other  ob- 
servers in  regarding  the  body-cavity  of  AmpJUoxua  as  exactly  com- 
parable to  the  peribranchial  cavity  of  Ascidians. 

In  the  DidemnidsB  gemmation  is  a  cause  of  rejuvenescence,  or  of 
the  formation  of  new  individuals ;  either  of  them  are  always  due  to 
the  connection  of  two  buds,  which  may  be  "  brothers,"  or  "  mother  " 
and  '*  daughter,"  or  *'  grandmother  "  and  *<  granddaughter."  During 
their  period  of  adhesion  the  buds  are  the  cause  of  polymorphism.  In 
the  Botryllidad  one  bud  is  sufficient  for  the  prcxLuction  of  a  new 
individual,  and  this  is  formed  by  an  extroflexion  of  the  parietal  wall 
of  the  peritoneum  of  the  parent  which  gives  rise  to  a  similar  extro- 
flexion of  the  ectoderm ;  as  a  rule  there  is  but  a  single  bud  on  either 
side ;  as  soon  as  the  peritoneal  sacs  are  developed,  the  new  bads  are 
ordinarily  provided  with  generative  organs ;  in  some  cases,  however,  a 
whole  colony  may  be  seen  to  be  without  ova. 

Anatomy  and  Histology  of  Ciona  inte8tinali8.t — In  this  her- 
maphrodite Ascidian  L.  Boule  states  the  testis  and  ovary  to  be 
distinct  from  each  other;  their  activity  lasts  throughout  tiie  year. 
The  testis  consists  of  an  aggregation  of  tubes  inclosed  by  the 
connective  tissue  of  the  wall  of  the  intestine,  L  e.  of  the  curvature 

♦  Arch.  Ital.  Biol.,  u.  (1882)  pp.  60-72  (3  pla.). 

t  Comptes  Rendus,  xciv.  (1882)  pp.  1652-5, 17^9^ 
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between  the  stomach  and  rectmn ;  they  form  qnite  a  ridge  on  one  side 
bj  their  close  aggregation  at  this  point ;  they  are  surrounded  by  a 
dense  plexus  of  capillaries,  and  add  considerably  to  the  thickness  of 
the  walls  of  the  intestine  ;  most  of  the  secretory  tubules  of  the  testis 
oonyerge  towards  the  base  of  the  stomach,  where  they  unite  in  the 
yas  deferens  which  then  crosses  the  body-cayity,  accompanied  by  the 
gastro-oyarian  yessels,  and  unites  with  the  oyiduct  at  the  anterior  end 
c^  the  oyary.  The  ovary  is  a  large  oval  body  lying  in  the  body-cavity 
between  the  heart  and  ike  intestine,  with  a  pointed  anterior  extremity 
whence  the  oviduct,  which  is  wide  and  has  thin  transparent  walls,  pro- 
ceeds ;  the  gland  is  covered  externally  by  the  endothelium  of  the  body- 
cavity  and  is  divided  internally  into  large  partitions  by  irregular 
trabecul»  of  connective  tissue ;  the  spaces  contain  ova  in  all  stages 
of  developments  The  joint  oviduct,  vas  deferens,  and  upper  branchial 
vessel  meet  the  intestine  near  the  end  of  its  curvature  and  accompany 
it  to  its  termination,  being  attached  along  the  line  occupied  by  the 
spermatic  ridge  on  the  interior.  This  ridge  ceases  to  contain  spermatic 
^andules  at  the  rectum.  The  joint  cord  executes  a  twist  half  round 
file  intestine ;  being  above  it  at  the  end  of  the  curvature  and  below  it 
at  the  anus.  The  waUs  of  the  oviduct  and  vas  deferens  consist  of  a 
thin  lamina  of  connective  tissue,  covered  externally  by  a  pavement  epi- 
thelium consisting  of  one  layer  of  small  cells ;  the  internal  epithelium 
is  ciliated  in  the  oviduct,  in  some  parts  of  the  male  duct  it  has  the 
character  of  an  endothelium,  the  cells  being  broad  and  flat.  The  two 
generative  ducts  open  together  in  the  cloacal  cavity  in  a  small  beak- 
Uke  prominence  which  is  terminated  by  a  red  organ.  The  orifice  of 
the  oviduct  is  surrounded  by  muscle-fibres,  that  of  the  vas  deferens  by 
about  10  to  15  small  diverticula,  inclosed  in  a  sheath  of  connective 
tissue ;  the  cavities  of  these  diverticula  are  lined  by  large  flat  epithe- 
lium-cells, behind  which  come  two  or  three  layers  of  orange-coloured 
strongly  granular  cells,  resting  on  the  connective  tissue,  which  is 
perforated  by  numerous  blood-capillaries.  The  orange  cells  contain 
uric  acid,  oxalates  (probably  oxalate  of  lime)  and  phosphates,  and 
their  function  must  be  renaL  The  spermatozoa  arise  from  slightly 
granular  ceUs  in  which  no  nucleus  was  found  and  which  are  the  outer 
members  of  certain  aggregations  of  cells  into  masses  called  polyplaats  ; 
in  the  outer  cells  of  which  appear  hyaline  spaces  which  are  detached 
as  distinct  non-nucleated  cells,  and  accumulate  outside  their  parent 
cells ;  they  are  the  deuto-gpermcbUuts,  and  each  produces  a  spermato- 
zoon, whose  head  is  attached  to  the  parent  cell  until  it  is  liberated. 

The  circulatory  system  of  this  and  other  Ascidians  is  distin- 
guished by  the  abundance  of  anastomotic  branches  of  almost  the  tone 
calibre  as  the  vessels  which  they  connect.  The  circulatory  currents 
are  thus  indefinite  in  direction,  and  the  distinction  between  venous 
and  arterial  blood  is  not  long  maintained.  Three  main  currents  may, 
however,  be  distinguished,  viz.  cardio-splanchnic,  splanchno-branchial, 
and  branchio-cardiac  ;  the  mantle  receives  small  vessels  from  all  the 
organs  which  are  in  contact  with  it.  The  heart  is  bent  on  itself,  and 
gives  off  two  vessels  of  equal  length ;  it,  togctl  er  with  these,  is  con- 
tained in  a  roomy  Y'^haped  pericai^dium.     The  mantle  contains  a 
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dose  network  of  TesseU  oommtmicatiTig  with  thoBO  of  all  the  ynaoetwk, 
the  most  important  being  thoee  which  pass  between  it  and  the  brancbiiD. 
There  are  no  yesselB  proper  to  the  test. 

The  elements  of  the  blood  are  (1)  oells  with  ramifying  prooeoeea^ 
analogous  to  the  lymph  corpnsoles  of  Yertel»ata;  (2)  round  or 
mammillated  refractiye  bodies  of  a  deep  brown  colonr,  the  result  of 
degeneration  of  the  preceding.  Both  these  kinds  are  also  found  in 
the  connective  tissue  everTwhere,  whither  they  seem  to  have  migrated 
from  the  blood ;  (3)  yellow  granular  cells,  yeiy  scarce ;  they  reBemblo 
the  cells  compoong  a  speoal  organ  whidi  is  attached  to  the  Yma 
deferens. 

The  branchia  is  a  network  of  thin-waUed  yessels ;  its  fundamental 
elements  are  transverse  vessels,  which  connect  the  afibrent  and  efSereat 
vessels ;  they  are  themselves  connected  by  smaU  longitudinal  tubes ; 
there  are  also  two  further  series  of  transveise  and  one  of  longitudinal 
vessels.  The  blood-vessels  in  general  are  excavated  in  the  substance 
of  the  connective  tissue,  where  thej  form  regular  lacun»,  whose 
cavity  is  partially  filled  with  connective  tissue  and  lined  with  ejathe- 
lium.  The  heart  is  the  only  part  of  the  vascular  system  which  has 
a  complete  muscular  lining,  although  the  superior  and  some  of  the 
transverse  branchial  vessels  possess  isolated  smooth  muscular  fibres. 
The  branchial  vessels  are  distinguished  by  an  unusually  thin  con- 
nective tissue  layer,  covered  extemaUy  by  a  pavement  epithdium 
which  is  ciliated  in  parts. 

In  a  subsequent  paper  *  the  histology  of  the  species  is  desmbed 
in  detail,  for  which  ^e  original  text  must  be  consulted. 

Mediterranean  and  Atlantic  Brvosoat — ^M.  Alphonse  Milne- 
Edwards  gives  a  preliminary  report  of  dredgings  at  great  dep^  in 
the  Mediterranean  and  Atlantic  Oceans  from  wluch  it  seems  that  the 
fuU  report  will,  among  other  things,  add  very  largely  to  our  know- 
ledge of  the  Mediterranean  Bryozoa.  A  list  is  given  of  71  species. 
The  author  says  that  SetoaeUa  vtdneraia  only  seems  to  reproduce  itself 
at  great  depths,  as  he  found  ovicells  on  specimens  from  1068  metres 
while  from  less  depths  they  are  unknown.  From  having  material 
from  more  favourable  ground  he  is  able  to  nve  the  form  of  the 
ovicells  of  two  species  of  Frondipora  and  MeticuUpora.  As  the 
ovicells  of  so  large  a  number  of  Oydostomata  are  unknown  this  is 
very  important,  both  of  these  genera  belonging  to  a  form  of  growth 
which  is  very  sparely  represented  in  the  recent  &una,  though 
abundant  in  some  geological  formations. 

Arthropoda. 
a.  Inseota. 

Colour  and  Pattern  of  Insects.^— Dr.  H.  A.  Hagen  considers  that 
colour  and  pattern  are  produced  by  physiological  processes  in  the 

*  Oomptes  Bendos,  xov.  (1882)  pp.  45-7. 

t  **  Rapport  BUT  lea  Trayanx  de  la  GommiBsion  oharg^  par  M.  le  Min.  de 
rinsi  Publ.  d'^tudier  la  Faune  aons-marine  dans  les  grandes  profondeura  de  la 
H^it  et  de  rOcean  Atlant,  par  M.  Alphonse  Milne-fidwards.^  Extr.  des  Arofa. 
des  Missions  Scientifiqne  et  Lit,  ix.  (1882). 

X  Proo.  Amer.  Aoad.  Arts  and  Bci.,  xvii.  (1882)  pp.  234-67. 
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interior  of  the  body  of  the  insect,  and  not  in  a  purely  mechanioal 
manner,  as  contended  for  by  Prof.  Weismann. 

Colour  is  inflaenoed  not  only  by  air  and  light,  bat  also  by  heat 
and  cold  and  the  wetness  or  diyness  of  the  atmosphere,  the  season, 
and  the  character  of  the  country.  Dr.  Hagen  distinguishes  colours 
as  optical  and  naturaL  The  former  are  produced  by  interference 
in  two  different  ways:  either  by  thin  superposed  lamellad,  or  by 
many  yery  fine  lines  or  small  impressions  in  very  near  juxtaposition. 
There  must  be  present  at  least  two  superposed  lamellee  to  produce 
colours  by  interference.  There  cannot  be  more  than  four  layers 
in  the  wings  and  scales,  which  show  principally  such  colours  in 
insects — two  external  ones  belonging  to  the  cuticula,  and  two  internal 
ones  belonging  to  the  hypodermis.  The  naked  wings  of  Diptera  and 
Neuroptera  often  show  beautiful  interference  colours.  The  scales  of 
EniimuB  and  other  Curculionid»  are  well  known  for  their  brilliancy, 
and  it  is  interesting  to  remark  that  when  dry  scales  are  examined 
with  Uie  Microscope,  many  are  found  partly  injured,  which  giTO 
in  different  places  Afferent  colours,  according  to  the  number  of  layers 
which  remain,  the  elytra  of  some  Chrysomelina  and  other  beetles 
with  iridescent  colours  probably  belonging  to  the  same  category. 

Secondly,  interference  colours  are  produced  by  many  very  fine 
lines  <»r  stri»  in  very  near  juxtaposition. 

Perhaps  in  the  colour-changing  butterflies  natural  colours  are 
ccHnbined  with  optical  colours,  or  perhaps  interference  colours  pro- 
duced by  superposed  lamellaa  are  combined  witii  those  prodnced  by 
fine  strife.  It  will  be  necessary  to  depriTC  the  wings  of  tiieir  natural 
coloors  by  bleaching,  and  then  to  make  the  microscopical  examina- 
tion. Dr.  Hagen  has  begun  experiments  for  this  purpose.  The  wings 
of  Apatura  dyiie^  a  Tariety  of  A,  t2ia,  are  pale  yellow  in  the  colour- 
changing  part ;  the  wings  of  EuplcBa  tuperba  are  yelyety  black  above, 
the  black  changing  into  violet  in  the  colour-changing  part.  Both 
wings  put  in  eau  de  javelle  began  to  grow  pale  after  an  hour.  The 
paleness  began  first  in  the  colour-chang^g  part  of  E.  iupmha^  and 
was  less  visible  in  the  much  lighter  coloured  wings  of  A,  dyiie. 
After  one  hour  and  a  half  the  whole  odour-changing  part  of  both 
species  was  entirely  hyaline.  The  not-oolour-changing  parts  were 
very  little  affected,  and  in  A.  dyUe  the  light-brown  spots  were  nearly 
intact  Both  wings  had  lost  entirely  the  change  of  colours.  The 
microscopical  examinations  showed  that  the  soUes  of  the  colour- 
changing  parts  were  very  much  affected.  The  scales  were  hyaline, 
nearly  visible ;  the  longitudinal  stri»  less  sharp,  the  transversal  ones 
even  more  affected,  and  mostly  obliterated.  Li  some  places,  in  the 
middle  of  the  colour-changing  part,  the  scales  had  disappeared,  and 
only  their  stems  were  left  On  the  other  hand,  the  scales  of  the  not- 
colour-changing  parts  were  nearly  unchanged,  and  both  kinds  of  the 
8tri»  as  sharp  as  before.  The  under  side  of  the  wings  does  not  change 
colour  at  all,  nevertheless,  the  parts  corresponding  to  those  iridescent 
ones  of  the  upper  side  were  affected  as  much  and  in  the  same  manner 
as  the  scales  of  the  upper  side.  From  the  beginning  of  the  bleaching 
process  both  sides  made  the  same  progress  in  becoming  hyaline. 

Now  tiie  strife  of  the  scales,  though  they  had  been  much  affected 

Digitized  by  VjOOQIC 


200  SUlOiABY  OF  OUBRENT  BESKiROHES  BELATXKG  TO 

by  tbe  bleachiDg,  could  not  be  the  producers,  at  least  not  alone,  of 
iridescence,  as  in  all  not-colonr-changing  scales  the  strisa  are  ezactlj 
of  the  Bome  arrangement  and  distance,  jost  as  fine  and  approximate 
as  in  the  iridescent  ones.  Therefore  it  may  be  presumed  that  tlie 
lamellae  of  the  iridescent  scales  are  more  distant  one  from  the  other, 
less  firmly  glaed  together,  and  therefore  easier  affected  by  the  bleach* 
ing  floidy  and  the  coloured  substance  between  the  lamellas  easier 
bleached.  But  why  are  the  corresponding  not-iridescent  scales  of 
the  under  side  of  the  wing  also  affected,  and  at  the  same  time  with 
those  of  the  upper  side  ?  It  can  only  be  supposed  Uiat  the  qnidk 
effect  upon  the  scales  on  one  side  of  the  wing  gives  easier  access  to  the 
scales  oix  the  other  side.  The  author  confesses  that  he  is  not  entirel j 
satisfied  with  this  explanation,  but  he  does  not  know  of  a  more  satis- 
factory one.  For  the  first  experiment  the  wings  were  cut  through 
the  middle  of  the  colour-changing  part,  and  were  therefore  perhaps 
more  quickly  affected.  In  subsequent  experiments  with  entire  wings 
of  Euploea  superba  the  iridescence  was  gone  in  three-quarters  of  aa 
hour,  but  the  wing  was  only  less  dark  even  in  the  colour-changing 
part.  In  the  same  space  of  time  wings  of  Apalura  iris  and  i/ta,  and 
of  Theda  quercus  were  entirely  bleached,  those  of  Lyccena  Daman  only 
partly.  The  question  whether  ,the  striaa  of  scales  with  more  distant 
lamellae  will  help  to  produce  iridescence  which  the  same  kind  of  strite 
of  scales  with  not-distant  lamellaa  does  not  do,  he  is  unable  to  answer. 

The  colours  of  butterflies  change  mostly  from  purple  to  blue, 
sometimes  to  yellow.  Probably  a  calculation  based  upon  the  appear- 
ance of  these  colours  might  help  to  solve  the  question. 

Interference  colours  are  also  produced  by  very  small  impressions 
in  juxtaposition.  Such  an  arrangement  is  found  on  the  feathers  of 
birds ;  for  instance,  on  the  neck  of  pigeons  and  elsewhere.  In  the 
hairs  of  Aphrodite  and  Eunice  this  arrangement  may  be  compared 
with  strisd.  Perhaps  this  kind  of  interference  colours  is  found  more 
frequently  among  insects  than  is  commonly  known.  At  least  there 
are  often  parts  of  insects,  and  their  limbs  in  appearance  yellowish, 
but  in  a  certain  direction  changing  to  brown  or  blackish.  Dr.  Hagen 
knows  of  no  other  explanation  of  this  not  uncommon  fact  on  the  legs 
of  Diptera,  of  Hymenoptera,  and  of  PhryganidaB. 

Natural  colours  are  of  two  different  kinds.  (I)  the  pigment  is 
deposited  in  the  form  of  very  small  nuclei  in  the  cells,  or  in  the 
product  of  cells,  in  the  cuticula ;  (2)  the  pigment  is  a  homogeneous 
fatty  substance,  a  kind  of  dye  somewhat  condensed. 

The  first  kind  belongs  to  the  cuticula,  and  may  be  called  demuU 
colours.  Dr.  Hagen  considers  them  to  be  produced  mostly  by  oxida- 
tion or  carbonization,  in  consequence  of  a  chemical  process  originating 
and  accompanying  the  development  and  the  transformation  of  insects. 
To  a  certain  extent  the  dermal  colours  may  have  been  derived  from 
hypodermal  colours,  as  the  cuticula  is  secreted  by  the  hypodermis, 
and  the  colours  may  have  been  changed  by  oxidation  and  air-tight 
seclusion.  The  cuticula  is  in  certain  cases  entirely  colourless.  The 
dermal  colours  are  persistent,  nevpr  becoming  obliterated  or  changed 
after  death. 
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The  second  kind  of  colours  belongs  to  the  hypodermis — hyp(H 
dermal  colours — and  are  the  conseqnence  of  a  chemical  process, 
generating  colour  oat  of  substances  contained  in  the  body  of  the 
insect  ^ese  colours  rx^j  be  changed  into  other  colours  by  light 
and  heat,  perhaps  by  acids  or  by  the  influences  of  the  sexual  organs. 
If  such  a  change  were  to  a  certain  extent  a  photographic  process, 
some  important  facts  (mimicry)  could  be  understood,  which  otherwise 
are  inexplicable.  The  hypodermal  colours  are  generally  brighter 
and  lighter  than  the  dermal,  and  mostly  fade,  change,  and  disappear 
after  death,  an  exception  existing,  however,  in  the  case  of  certain 
colours  of  the  elytra  and  wings,  of  the  hairs,  scales,  and  appendages 
of  the  body.  The  hypodermal  colours  are  very  often  different  in 
males  and  females  of  the  same  species,  but  the  dermal  more  rarely 
differ.  The  former  change  during  life-time  by  sexual  influences, 
cold,  Ac- 
There  occur  in  a  number  of  insects  external  colours,  that  is, 
colours  upon  the  cuticula,  which  are  displaced  hypodermal  colours : 
produced  in  the  hypodermis  and  exuded  through  the  pore  canals 
— ^^e  nearly  pale  blue  or  white  upon  the  abdomen  of  some  Odonata, 
the  white  on  many  Hemiptera,  the  pale  grey  on  the  elytra  and  on  the 
thorax  of  the  Golutth  beetle,  and  the  yellowish  powder  on  Lixus, 

The  question  of  the  pattern  is  then  considered,  the  author 
believing  that  a  more  detailed  study  of  the  different  patterns  which 
are  to  be  found  in  different  groups,  and  perhaps  the  development  of 
the  law  according  to  which  tibe  pattern  is  changed  in  different  groups, 
would  advance  us  nearer  to  the  knowledge  of  its  nature  and  origin. 

The  pattern  is  not  the  product  of  an  accidental  circumstance,  but 
apparently  the  consequence  of  certain  events  or  actions  in  the  interior 
of  the  insect  mostly  at  the  time  of  its  development.  The  proof  is 
easily  afforded  by  the  regularity  of  the  pattern  in  the  same  genus  or 
the  same  family.  If  studied  carefully  and  comparatively,  the  pattern 
for  such  a  g^us  is  the  same  for  all  species,  but  for  some  of  them 
more  or  less  elaborated. 

Weismann,  in  his  study  of  the  origin  of  the  pattern  of  caterpillars 
of  the  Sphingidffi,  contends  that  all  tiie  patterns  and  colours  possess 
only  a  biological  value.  The  green  colour,  which  first  appears, 
corresponds  to  that  of  the  leaves.  But  in  a  large  caterpillar  one 
main  colour  would  be  too  apparent ;  therefore  longitudinal  lines 
separate  the  main  colour  into  several  fields  and  diminish  the  danger, 
the  more  so  when  the  caterpillar  lives  among  grasses.  The  oblique 
lines  form  a  similar  protection,  and  are  even  more  effectual  when  the 
lines  have  coloured  borders,  which  make  them  resemble  the  ribs  of 
leaves.  The  eye-spots  of  GhcBrocampa  are  said  to  frighten  enemies, 
and  the  variegated  colours  of  DeiUj>hila  to  designate  them  as  not 
eatable.  The  dark  colour  of  full-grown  caterpillars  of  Chcerocampa 
is  said  to  be  owing  to  the  impossibility  of  being  protected  by  any 
colour,  on  account  of  its  large  size.  These  caterpillars  acquire,  there- 
Core,  the  habit  of  feeding  at  night,  and  hide  themselves  during  day- 
time under  dead  leaves.  As,  therefore,  every  one  of  the  characters 
is  of  biological  value,  they  can  be  explained  by  means  of  natural 
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selection,  and  the  necessitj  to  admit  a  phjletio  or  inborn  power  does 
not  exist.  The  possibility  of  the  existence  of  such  a  power  is  rejected 
by  Weismann. 

The  conolosions  of  Weismann  are  based  npon  a  number  of 
European  species.  But  it  seems  that  the  study  of  exotic  species  will 
show  that  some  of  these  conclusions  cannot  stand,  or  will  loee  at  leaal 
a  large  part  of  their  value.  The  colourlessness  of  the  newly-batched 
caterpillars  is  perhaps  not  without  exception  in  some  tropical  species. 
The  succeeding  green  colour  belongs  to  the  hypodermal  colours,  but 
all  the  longitudinal  and  oblique  Imes  and  the  spots  belong  to  the 
dermal  colours.  The  dorsal  lines  are  the  consequence  of  the  sitnatian 
of  the  dorsal  vessel ;  probably  the  subdorsal  line  and  the  obliqiie 
lines  are  muscular  lines,  and  the  stigma  line  a  consequence  of  the 
large  longitudinal  trachera.  The  large  eye-spots  on  the  thoracio 
segments  indicate  the  place  under  which  the  wings  are  beginning  to 
be  formed.  Similar  spots,  but  less  strongly  developed,  are  to  be 
found  in  a  number  of  larvsd  of  Myrmelionidce.  The  formation  of  ihe 
wings  necessitates  a  largely  accelerated  circulation  in  those  places, 
and  therefore  an  oxidation  of  the  cuticula.  These  eye-spots  belong  to 
the  dermal  colours. 

In  some  few  instances  the  author  has  been  able  to  observe  how 
the  pattern  is  produced.  In  dragon-flies  (Odonata)  the  thorax  is 
transparent  and  entirely  colourless  at  the  moment  of  transformatJon. 
At  tlus  time  the  muscles  are  in  process  of  formation.  The  thoraaio 
muscles  of  the  Odonata  are,  as  is  well  known,  very  powerful,  and 
rather  exceptional  in  the  shape  of  their  tendons.  Very  rtrong 
currents  of  the  blood  were  observed  just  along  the  place  where  the 
muscles  were  developing.  The  rush  of  the  blood  was  very  mu^ 
accelerated.  Now  just  outside  of  these  we  find  in  Odonata  dark 
lines  or  bands,  which  appear  to  be  the  result  of  the  formation  of  the 
muscles.  Uhi  irritatio^  Un  affluama ;  therefore  it  is  not  improper  to 
conclude  that  a  powerful  action  in  the  development  of  the  muscles  is 
here  the  cause  of  a  stronger  combustion  and  of  an  oxidation  in  the 
adjacent  parts  of  the  external  crust  of  insects.  But  not  the  pattern 
of  the  thorax  alone  follows  the  lines  of  the  muscles.  On  the  head 
we  find  a  certain  pattern  corresponding  to  the  muscles  of  the  mandi- 
bular apparatus ;  another  one  on  the  segments  of  the  abdomen  corre- 
sponding to  the  so-called  respiratory  or  abdominal  muscles,  and 
another  one  on  the  legs  corresponding  with  their  musdee.  It  is  im- 
portant to  remember  tibat  those  patterns  are  better  and  more  definitely 
developed  in  the  most  powerful  flying  Odonata,  as  in  the  iEschnina, 
and  especially  in  the  Gomphina.  The  main  colour  of  the  Gk>mphina 
is  yellow  of  diflereut  shades,  mostly  greenish-yellow,  and  the  stronger 
the  species  the  larger  is  mostly  the  pattern  of  blackish  bands. 

The  same  pr(^eedings  were  observed  in  Cicada  just  emerging 
from  the  nympha  skin.  On  the  head,  thorax,  abdomen,  and  legs 
appear  similar  patterns,  corresponding  to  the  muscles  or  to  their 
insertion  places.  In  fact,  where  a  stronger  circulation  exists  in 
insects,  the  part  becomes  more  strongly  chitinized  and  darker 
coloured. 

Should  this  explanation  of  the  facts  bo  accepted  wq  shall  have 
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taken  a  step  fonnxi  in  understanding  the  origin  of  the  pattern.  The 
author  knows  yery  well  that  among  &e  Odonata  patterns  exist  which 
do  not  agree  with  the  explanation,  and  in  one  case  are  even  opposed 
to  it  Bat  though  most  of  the  patterns  can  be  explained  in  this 
manner,  there  may  exist  other  factors  still  unknown  explaining  the 
opposite  patterns.  The  explanation  given  can  be  considered  as 
admissible  as  long  as  the  number  opposite  to  it  is  a  comparatively 
small  one.  The  pattern  on  the  wings  and  elytra  cannot,  of  coarse,  be 
the  product  of  action  near  or  along  the  muscles,  as  these  limbs  are 
miprovided  with  them  internally.  But  it  seems  probable  that  there 
the  sudden  rush  of  blood  and  air  by  the  accelerated  circulation  and 
roBpiration  during  the  act  of  transformation  produces  the  sa&e  effect. 
At  least  some  patterns,  the  origin  of  which  would  be  inexplicable, 
would  be  understood  by  it. 

If  a  stream  or  jet  of  blood  passing  through  the  narrow  base  of  the 
wingbag  should  meet  within  its  centre  a  smidl  obstacle,  the  previously 
stnoght  stream  would  take  the  form  of  a  funneL  Should  this  obstacle 
be  a  kind  of  ring,  the  funnel  shape  would  be  retained  by  the  stream, 
bat  its  central  portion  would  pass  undivided  through  the  ring,  and 
upon  meeting  another  obstacle  would  produce  a  second  funnel. 
Therefore  th^  may  be  two  or  more  funnels,  one  within  the  other, 
and  a  section  of  them  will  be  circular  or  elliptical  according  to  the 
angle  to  which  they  reach  the  inner  surface  of  the  wing.  A  curious 
iuoi  seems,  the  author  thinks,  to  support  his  suggestion.  Nearly  every 
larger  ring  or  eyenspot  of  the  wings  shows  a  white  interruption  or 
spot  in  some  place.  Now  as  it  is  impossible  that  any  obstacle,  such  as 
mentioned  before,  can  be  entirely  free  and  isolated  in  the  stream,  we 
must  presume  that  it  is  somewhere  connected  with  the  interior  of  the 
body,  and  is  perhaps  produced  by  some  prominent  ridge  or  comer, 
and  then  the  fdnnel  or  the  ring  must  be  interrupted  in  some  place  by 
this  connection.  If  it  is  so,  this  place  will  not  be  oxidated  (colourless) 
and  will  correspond  to  the  white  spot  mentioned  before. 

There  is  still  another  circumstance  which  explains  some  patterns. 
The  walls  of  the  bag  which  will  be  later  a  wing  or  elytron  are  very 
strongly  enlarged  and  suddenly  dilated  during  the  act  of  transforma- 
tion. Therefore  small  rudimentary  patterns  in  the  bag  will  be  altered 
and  enlarged  by  the  same  proceedings.  Many  patterns  of  Lepidop- 
terous  wings  can  be  easily  explained  m  this  way.  All  the  wavy  lines 
and  similar  marks  belong  to  these  patterns.  As  the  ribs  or  veins  of 
the  wings  seem  to  grow  &ster  in  transformation  than  the  membrane 
b^ween  them,  the  wavy  shape  of  the  lines  would  thus  be  explained. 

The  author  adds  '*  At  first  my  suggestion  about  the  formation  of 
the  pattern  in  such  a  manner  may  seem  to  be  strange,  and  perhaps 
not  admissible.  But  in  thinking  over  the  subject  again  and  again,  I 
have  found  more  and  more  support  for  its  adoption."  He  further 
refers  to  the  authority  of  Pro!  C.  Semper  in  proof  of  the  existence  of 
obstacles  in  the  streams  of  blood,  and  to  the  dark  coloration  round 
the  nipple  of  pregnant  women  as  a  proof  of  the  appearance  of  dark 
colour  along  an  accelerated  pirculation. 

The  colours  of  the  patterns  are  dermal  colours.  They  may,  and 
in  fact  do^  often  cover  the  whole  insect.    All  colours,  the  pattern 
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excepted,  are  liTpodennal  colours.  The  dermal  colonrs  are  formed 
during  the  transformation  before  the  integument  becomes  rigid.  The 
hypodermal  colours  are  formed  either  after  this  period  or  as  a  main 
colour  in  previous  stages,  just  after  hatching,  before  any  pattern  exists. 

After  a  discussion  of  mimicry  in  colours,  the  nature  of  colour  aad 
its  formation  is  dealt  with,  the  author's  view  being  that  it  is  probable 
that  the  colours  of  insects  are  chemicallj  produced  bj  a  cambinatioii 
of  fats  or  fat  acids  with  other  acids  or  alkalies  by  the  influence  of  air, 
light,  and  heat. 

The  author's  "  final  conclusions  "  are  as  follows. 

"  1.  That  some  colours  of  insects  can  be  changed  or  obliterated  by 
acids.  2.  That  two  natural  colours,  madder-lake  and  indigo,  can  be 
produced  artificially  by  the  inflnence  of  acid  on  fat  bodies.  3.  As 
protein  bodies  in  insects  are  changed  into  fiftt  bodies,  and  may  be 
changed  by  acids  contained  in  insects  into  fat  acids,  the  formation  of 
colours  in  the  same  manner  seems  probable.  4.  That  colours  can  be 
changed  by  different  temperature.  5.  That  the  pattern  is  originated 
probably  by  a  combination  of  oxygen  with  the  integuments.  6.  The 
mimicry  of  the  hypodermal  colours  may  be  effected  by  a  kind  of 
photographic  process. 

In  comparing  these  still  insufficient  data  with  the  statement — 
that  colour  and  pattern  are  produced  in  a  purely  mechanical  manner, 
and  are  the  consequences  of  natural  selection,  of  adaptation,  and  of 
inheritance — ^we  must,  if  we  want  to  go  beyond  belief^  directly 
exclude  inheritance,  as  after  the  statement  of  Prof.  Weismann  him- 
self, it  is  entirely  unknown  how  inheritance  works ;  even  the  question 
itself  is  still  entirely  untouched.  We  must  further  exclude  natural 
selection  and  adaptation,  as  both  are  (according  to  Prof.  C.  Semper) 
only  able  to  begin  to  work  after  pigment  is  produced  and  after  a 
change  of  the  pattern  has  begun. 

What  is  then  left  to  justify  our  accepting  a  purely  mechanical 
manner  but  the  simple  belief  that  it  is  so  ? 

I  am  convinced  that  colour  and  pattern  are  produced  by  physio- 
logical processes  in  the  interior  of  the  bodies  of  insects." 

Development  of  the  Excretory  Generatiye  Ducts  in  Insects.* — 
The  types  examined  by  J.  Nusbaum  in  his  study  of  this  subject  are  the 
PodicuUna,  Lipeurus  bacillus  and  Ooniocotes  hologaater,  and  the  Cock- 
roach, Blatta  orientalis.  His  conclusions  are  stated  as  follows : — 1. 
The  assumption  is  incorrect  that  the  posterior  cords  of  the  rudiments 
of  the  sexual  glands  unite  with  each  other  and  form  the  origin  of  the 
whole  excretory  channel ;  these  cords  only  form  the  vasa  deferentia 
or  oviducts.  2.  All  the  other  parts  of  the  excretory  apparatus,  viz. 
uterus,  vagina,  receptaculum  seminis,  ductus  ejaculatorius,  penis  and 
accessory  glands,  arise  from  the  dermal  epithelium.  3.  The  out^- 
connective-tissue  sheaths  and  the  musculature  of  the  excretory  appara- 
tus originate  from  the  mesodermal  cells  of  the  body-cavity.  4.  The 
excretory  passages  commence  as  paired  germs.  All  unpaired  parts 
(uterus,  penis,  receptaculum  seminis,  azygos  glands,  &c,)  arise  from 
paired  rudiments.     The  unpaired  excretory  apparatus  of  Insects  must 

*  Zool.  Auzeig.,  v.  (1882)  pp.  637-43.         .  .  , 
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diarefore  be  oonsidered  morphologically  as  a  secondary  and  more 
complex  system.  5.  The  male  and  female  excretory  ducts  of  the 
generatiye  glands  are  homologons.  6.  The  cavities  of  the  oviducts, 
nteros,  and  vagina  in  the  female,  and  of  the  vasa  deferentia,  accessory 
organs,  and  ductus  ejaculatorius  in  the  male  arise  independently  of 
each  other  and  only  come  into  connection  in  a  secondary  manner. 
A  full  account,  with  illustrations,  of  the  investigations  made  by 
the  author  in  the  different  orders  of  insects  is  to  be  published 
hereafter. 

Anatomy  and  Development  of  the  Ovary  in  Diptera.* — In 
insects  generally,  A.  Jaworowski  finds  that  each  ovary  is  developed 
from  a  single  embryonic  cell  which  in  Chironomus  lies  between  the 
body-wall  and  the  intestine  ;  in  a  freshly-hatched  larva  of  this  gnat 
the  gland  contains  two  cells,  imbedded  in  the  protoplasm  of  the  em- 
bryonic cell ;  the  two  cells  become  four  and  multiply  by  endogenous 
production  of  daughter-cells;  each  mother-cell  becomes  an  ovarian 
tubule ;   daughter-cells  sometimes  become  mother-cells.    The  tubule 
is  formed  by  the  aggregation  of  the  protoplasm  most  abundantly 
around  the  daughter-cell  which  is  to  lie  at  the  distal  end  of  the  tubule  ; 
this  cell  grows  rapidly  and^  its  protoplasm  becomes  granular ;   it 
pushes  outwards  the  cell-membranes  of  the  mother-cell  and  itself 
breaks  up  into  daughter-cells,  forming  the  first  ovarian  chamber ;  a 
similar  process  is  repeated  for  the  second  chamber,  and  so  on.      The 
excretory  tube  is  formed  from  a  primary  mother-cell.    The  epithelium 
of  the  ovarian  tubules  is  homologous  with  the  ova  and  the  yolk-forming 
cells.    The  muscles  which  unite  the  tubules  are  produced  from  small 
cells  which  are  developed  from  the  remains  of  the  protoplasmic  matrix 
out  of  which  the  primary  mother-cells  originate.      The  terminal 
filaments  of  the  tubules  have  the  same  structure  as  the  tubules ;  they 
end  cfecally,  and  may  either  be  attached  to  other  organs,  or  be  united 
by  muscle-fibres,  or  end  freely. 

In  the  larvaB  of  Oeddomyta^  the  primary  mother-cells  do  not  form 
ovarian  tubes,  but  become  free  and  pass  into  the  body-cavity,  forming 
the  ^  pseudova  "  of  Leuckart,  which  are  in  reality  sexual  glands. 

Systematic  Characters  of  the  Labrum  of  Syrphid8B.t — J.  Gazag^ 
naire  gives  an  account  of  the  characters  of  the  labrum  in  this  group 
of  the  Diptera,  describing  a  special  method  of  articulation,  due  to  a 
want  of  chitinization,  which  appears  to  characterize  these  forms,  and 
points  out  the  generic  differences  which  obtain  between  Ceria, 
Eumenu,  and  VoluceUa.  The  present  series  of  studies  is  confined  to 
native  forms,  but  the  author's  observations  on  exotic  Diptera  lead  him 
to  believe  that  the  characters  indicated  have  a  general  significance. 

Genital  Organs  of  the  Or{hoptera.t — ^A.  Berlese,  as  briefly  re- 
ported, has  studied  species  belonging  to  all  the  six  families  of  this 
order,  taken  in  its  restricted  sense,  viz.  MantidcB,  Locustidce^  OryllidcB, 
OryUoUdpidcB,  ThixdlidcB,  Acrididcb, 

Ofabie  female  organs,  the  ovipositor  is  made  up  of  three  pieces, 

♦  Zool.  Anzeig.,  v.  (1882)  pp.  65S-7. 

t  ComptM  Reudus,  xovi.  (18^  pp.  351-8. 
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and  in  some  funilies  also  of  a  eapmUey  now  described  for  the  first 
time,  and  derived  from  the  9th  lower  aroh  (stemite) ;  the  oripositor 
is  supplied  with  82  mnsclea  The  generstive  organs  reoeire  their 
nervons  snpply  from  the  last  ganglion  of  the  chain,  their  aeraliofi 
from  the  last  stigma.  Of  the  male  organs,  the  9th  lower  chitincnis 
arch  forms  the  falciform  piece,  alie,  sqnamnla,  &a,  between  which  the 
penis  is  eztmded ;  the  secretions  of  the  seminal  and  acoessory  gLaods 
enter  the  penis  by  a  common  canaL 

Male  Genital  Appendages  of  the  Saltatory  Orihoptera.* — The 
externally  yisible  segments  of  the  abdomen  whidi  in  these  insects  are 
accessory  to  the  generative  organs  are  (1)  the  9th  in  the  male  and  8th  in 
the  female,  the  stemite  of  which  forms  the  snb«genital  lamina ;  in 
the  males  of  the  AcrididcB  it  is  often  divided  transversely,  or  it 
carries  (in  the  Locu$tid(B)  two  mobile  appendages  articulated  to  its 
lateral  angles ;  (2)  the  11th,  of  which  Uie  tergnm  forms  the  supra- 
anal  lamina.  But  these  are  not  the  only  segments  connected  with 
these  organs ;  A.  Targioni-Tozzetti  finds  that  by  raising  the  supra-anal 
and  depressing  the  isub-genital  lamina,  by  which  the  more  intttwiAl 
parts  are  somewhat  everted,  a  succession  of  folds  are  clearly  seen, 
provided  with  projecting  margins  of  different  shapes,  which  must  be 
regarded  as  representing  the  tergal,  sternal,  and  lateral  parts  of  as 
many  more  or  less  compete  somites.  Of  these  inflected  somites^  the 
tergite  of  the  1st  is  tridentate  in  Calopienus  italicua,  and  Uiat  of  Uie 
2nd  is  chitinized  and  bilobate  in  Pachytylus  fiigrofa$ciatu$^  and  theoe 
tergites  evidently  correspond  to  the  organ  termed  UtiUator  by  Bnmner 
von  Wattenwyl,  since  the  tergite  and  stemite  of  the  last  projection 
subdivide  and  combine  to  form  the  penis,  which  is  of  complicated 
structure  in  both  species.  In  Dectiau  and  EpMppigera  the  number 
of  inverted  folds  and  of  segments  included  by  them  is  smaller,  and 
the  penis  is  reduced  to  two  sternal  valves,  which  are  l»oad  at  tiieir 
base  and  terminate  in  two  stiliform  appendages.  These  arrangements 
dispose  of  the  homoloOT  between  the  penis  and  the  upper  median 
portion  of  the  interior  df  the  ovipositor  of  female  Loeuitidm^  supposed 
by  Ohadina  to  exist ;  and  the  elements  of  the  penis  are,  at  any  rate  in 
the  AcrididcB^  rather  to  be  connected  with  the  styles  of  the  female 
armature,  represented  in  LoeiuiidcB  by  the  lateral  valves  of  the 
ovipositor. 

Circulation  of  Blood  in  the  Larva  of  H7dropliilus.t — ^An 
examination  of  living  larvae  of  HydrophHus  under  the  Microsoope  by 
Mr.  O.  Dinmiock  revealed  the  circulation  of  blood  in  Uieir  antennie 
and  trophi,  which  is  distinctly  visible  and  curious  in  its  directions. 

The  blood,  after  leaving  the  anterior  extremity  of  the  dorsal  vessel 
or  heart  and  entering  the  head,  divides  itself  into  two  lateral  branches, 
one  of  which  descends  on  each  side  of  the  OBSophagus,  the  two 
branches  reuniting  beneath  the  oesophagus,  a  little  anterior  to  their 
division  on  its  upper  side,  to  form  a  median  stream.  Betv^een  the 
point  where  the  streams  separate  and  reunite,  each  gives  afi  three 
branches,  all  of  which  flow  in  the  same  direction  as  the  middl4  stream 


*  Ball.  Soo.  EDtomoL  ItaL,  xiv.  (1882)  pp.  384-5. 
t  Pfjche,  iU.  (1882)  pp.  824-6  (1  fig.). 
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fomied  by  the  reimion  of  the  two  lateral  ones,  that  is,  toward  the 

mnterior  part  of  the  head.    The  median  stream  which  is,  of  course, 

more  yentral  in  position  than  the  six  others,  enters  the  middle  of 

the  labium,  and  passes  along  the  dorsal  half  of  that  organ  nntil  it 

nearly  reaches  the  bases  of  &e  labial  palpi.    Here  the  stream  tnms 

back  laterally  and  Tontrally,  so  that  the  returning  cnrrent  is  along 

the  Tentnd  half  and  in  both  lateral  portions  of  the  labium.    Each  of 

the  two  streams  of  blood  next  toward  the  dorsum  from  the  one  which 

supplies  the  labium,  enters  the  outer  side  of  a  maxilla,  flows  along  the 

outer  side  nearly  to  the  distal  end  of  the  basal  joint  of  the  maxilla, 

and  returns  along  the  inner  side  of  the  joint  to  the  head.    The  two 

streams  next  in  order,  as  the  dorsal  side  of  the  head  is  approached, 

are  those  that  supply  blood  to  the  mandibles.    Each  enters  the 

mandible  on  its  inner  side,  flows  nearly  to  its  tip,  and  returns  on 

its  outer  side.    DorsaUy  to  the  currents  supplying  the  mandibles  are 

those  that  flow  into  the  antennie,  which,  in  tiie  larvaB  of  Hydraphilua^ 

are  uaedastrophi.    Each  stream  enters 

its  antenna  <m  the  inner  side,  flows  to  Fio.  35. 

the  distal  end  of  the  basal  joint,  and 

returns  on  the  outer  side  of  that  joint 

to  the  head.    After  their  return  to  the 

hetA^  the  currents  from  the  antennsa 

and  trophi  are  lost  among  the  muscles 

of  the  head. 

Fig.  85  giTcs  a  more  readily  com- 
prehensible idea  of  the  direction  and 
extent  of  the  streams.  To  complete  the 
fiffure  one  should  imagine  a  stream  of 
bh)od  toward  the  head,  beneath  the  _      _ 

arrow  in  the  middle  of  the  labium ;  p^^  ^^w  of  head  of  young 
that  IS,  with  the  head  m  the  position  larva  of  HydnmhUm  f  pioeus, 
indicated  in  the  figure,  the  Microscope  Directioii  of  blooa-carrents  in  the 
can  be  focuased  first  on  a  stream  »P???T*  ""f"?*^  ^^  !??2~ 
flowing  outwaj;d  m  .the  labium,  and  fewt^bl^^X^al^^^S! 
then  with  the  fine  adnistment,  the  tube  tenna ;  m,  mandible ;  mo^  maxilla ; 
can  be  lowered  until  a  return  stream  /,  labium,  x  20. 
toward  the  head  is  brought  into  focus. 

The  currents  of  blood  in  the  head  are  not  indicated,  as  they  would 
too  greatly  complicate  the  figure. 

As  the  currents  are  not,  of  course,  confined  in  arteries  and  veins, 
as  in  Tertebrates,  the  terms  streams  and  currents  of  blood  are  used. 
These  streams  occupy  nearly  the  whole  interior  cavity  of  the 
appendages  in  the  larvsd,  the  outward  and  return  currents  beiog 
separated  by  partitions,  of  apparently  a  porous  nature,  which  are 
represented  in  the  figive  by  dotted  lines.  These  partitions,  like 
those  described  by  Carns  *  in  the  abdominal  appenda^  of  ^e  larvn 
of  Agrion  puella,  are  very  delicate,  and  extend,  in  the  antenn«, 
mandibles,  and  maxillie,  from  the  upper  to  the  lower  chitinous  walls. 
In  no  case  have  corpuscles  of  blood  been  observed  to  pass  through 

*  Gama,  0.  O^  '  Entdeokmig  eines  einfochen  vom  Henen  ana  beeohletmigten 
BlntkreiilaQfefl  in  den  Lanren  netzfl&glicher  Inseeten.'    Leipzig,  1827>  ,^  ^  ^  i  ^ 
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these  poroQB  purtitioiifl,  bat  they  may  not  be  impeirious  to  the  fluid 
portion  of  the  blood.  They  aenre  to  guide  the  currents  of  blood  ami 
to  cause  it  to  circulate  in  the  appendages.  It  is  not  necessary  for 
these  porous  partitions  to  extend  into  Uie  apical  joints  of  each  ap- 
pendage, the  blood  which  fills  these  joints  not  needing  rapid  changing. 
Carus  notes  that,  in  the  larva  of  Ephemera  ruZ^om,  the  blood  hBS  a 
distinct  outward  and  return  current  in  the  basal  joint  of  each  antenna. 
This  is  the  case,  as  will  be  seen  by  the  figure,  in  the  antenns  of  the 
lanra  of  HydrophUus^  where  the  partition  between  the  two  streams  ends 
just  posterior  to  the  distal  end  of  the  basal  joint  of  each  antenna. 

Yerloren  *  'notes  that,  in  the  antenns  of  the  larvas  of  Epheinera 
dtpiera  he  had  never  been  able  to  observe  the  circulation  of  the 
nutrient  fluid,  except  in  the  first  joint,  where  the  current  enters  on 
the  inner  side  and  returns  on  the  outer  side.  The  direction  and 
extent  of  the  currents  of  blood  in  the  antennie  are  the  same  in  the 
larva  of  Ephemera  diptera  as  in  that  of  HydrophUus,  but,  as  the 
literature  at  the  author's  command  fails  to  give  the  necessary  data  in 
regard  to  the  currents  of  blood  in  the  antenna  of  other  insects,  and 
he  was  not  able  to  obtain  specimens  suitable  for  further  observations, 
it  is  unsafe  to  predict  that  the  currents  in  the  antennsB  of  insects 
generally  follow  a  similar  course. 

It  will  be  seen  by  a  glance  at  the  figure  that,  with  one  excep- 
tion, all  the  streams  of  blood  have  their  outward  course  on  the  inner 
side  of  each  appendage ;  the  exception  is  in  the  maxillfe.  where  tho 
outward  course  of  the  blood  is  on  the  outer  side.  It  would  be 
interesting  to  know  if,  in  other  insect  larvaa,  the  streams  of  blood 
entered  the  maxillas  on  the  outer  and  returned  on  the  inner  side. 

As  the  circulation  in  the  appendages  of  the  head  of  the  larvs  of 
Hydrophiltts  has  no  capillaries,  the  progress  of  the  blood  is  so  little 
checked  that  one  can  count  the  pulsations  of  the  heart  as  well  in  the 
returning  currents  as  in  the  outgoing  ones. 

For  the  purpose  of  detailed  study  of  the  circulation  of  the  blood 
not  only  in  die  antennaB  and  trophi  but  in  all  parts  of  the  body,  the 
young  larvaB  of  Hydrophilus  offer  special  advantages,  on  account  of 
their  transparency,  which  is  so  great  that  their  blood-corpuscles  can 
be  readily  seen  under  the  Microscope,  without  using  extremely  high 
powers.  The  egg-cases  of  EydrophiUiS  can  be  collected  in  summer, 
and  the  larv®  easily  reared  in  a  small  aquarium.  If  a  suitable 
aquarium  be  chosen,  and  placed  beneath  any  kind  of  a  fly-trap,  in 
such  a  way  that  the  flies  captured  will  faU,  living,  into  the  water,  a 
healthy  brood  of  larvsa  of  HydrophUus  can  be  fed  with  a  minimum  of 
attention. 

i9.  Uirriopoda. 

Ventral  Orp^  of  Oeophilus.!— The  gland  which  emits  a  red 
liquid  by  certain  disks  in  the  median  ventral  line  of  O,  OahrieUis  has 
been  studied  by  N.  Passerini.  The  disks  are  epidermal  structures  about 
0*2  mm.  in  diameter  in  adults,  and  are  placed  in  slight  depressions  of 

•  Verloren,  M.  C,  •  Mdmoire  en  T4pome  k  la  qneetion  enivante :  Eolairdr  par 
des  observations  nouvelles  le  ph^om^ne  de  la  circulation  dans  les  insectee,'  1S^4. 
t  Bull.  See.  Entomol.  Itaf.,  xir.  (1882)  pp.  323-8. 
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the  integument,  one  on  each  fooi-hearing  segment;  their  centre  is 
ooonpied  bj  about  100  glistening  bodies,  which  are  the  tnmcate 
ends  of  a  corresponding  set  of  conical  montib-pieces  belonging  to  long 
dncts,  each  of  which  leads  from  a  long  pjriform  gland.  TMs  gland 
is  called  nnicellnlar  by  Passerini ;  its  basal  membrane,  which  is  very 
thin,  contains  a  number  of  smooth  and  striated  fibres,  which  ramify, 
anastomose,  and  form  a  reticulom,  and  are  connected  similarly  wiui 
those  of  the  neighbouring  glands,  and  extend  over  the  ducts.  The 
hxgBt  fibres,  some  of  wmch  measure  0*012  mm.  in  diameter,  start 
from  common  centres.  The  fibres  very  often  exhibit  a  succession  of 
slight  inflations,  and  are  evidently  contractile  and  intended  to 
compress  the  gland  and  expel  its  contents.  The  system  of  glands 
bekoiging  to  one  segment  is  invested  by  a  delicate  membrane  con- 
taining weak  fibres  and  surrounded  by  adipose  cells,  aud  is  innervated 
by  nerve-branches  derived  from  the  anterior  nerve  of  the  pair  which 
is  given  off  on  each  side  by  the  ganglion  of  the  segment ;  the  tracheaa 
belong  to  a  branch  which  comes  direct  from  the  main  trunk. 

The  liquid  contained  in  the  gland  coagulates  promptly  in  the  air, 
has  an  acid  reaction  and  taste,  and  irritates  the  tongue,  is  soluble  in 
water  and  alcohol  and  becomes  whitish  under  the  action  of  caustic 
potash;  the  coagulum  shows  under  the  Microscope  an  amorphous 
mass  containing  elongated  crystals,  which  genendly  form  rosettes 
about  0*  14  mm.  in  maximum  diameter ;  analysis  shows  its  composition 
to  be  analogous  to  that  of  silk.  The  only  direct  evidence  as  to  the 
function  which  the  author  was  able  to  obtain  was  that  when  the  back 
is  mechanically  irritated,  the  animal  turns  up  its  ventral  surface,  and 
the  disks  become  covered  with  the  fluid,  the  object  of  which  seems  to 
be  retaliation. 

y.  Araohnida. 

PolTmorphism  and  Parthenogenesis  in  Aoari.* — ^A.  Berlese 
states  that  the  adult  6^tiiaftM,like  all  parthenogenetic  forms,  produces 
▼iviparously  hexapod  larva ;  from  these  are  produced  nymphs,  which 
never  develope  ova  till  they  reach  the  mother-stage.  Both  the  larvad 
and  the  nymphs  are  distinguishable  by  their  soft  hyaline  epidermis, 
and  the  complete  absence  of  any  reproductive  organs.  There  are 
nymphs  which  ought  to  become  males,  and  others  which  should  become 
fismales ;  and  this,  which  is  the  most  frequent  arrangement,  may  be 
spoken  of  as  the  normal  series.  In  addition,  there  are  individuals 
which  cannot  be  produced  by  the  adults  or  the  higher  forms  of  the 
series,  but  they  are  derived  from  two  distinct  groups,  which,  like  the 
adults,  are  of  the  ordinary,  or  of  the  extraordinary  series.  On  the 
other  hand,  the  higher  forms  may  be  derived  by  metamorphosis  from 
lower  forms  of  the  extraordinary  series.  Thus  (?.  tardm  produces  a 
special  larva  from  which,  by  rapid  metamorphosis,  there  is  developed 
a  larger,^octopod  nymph.  During  the  whole  of  its  development  this 
form  is  octopod  and  asexual;  it  moults  as  it  grows,  but  does  not 
seriously  alter  in  form ;  at  the  later  moults  a  sU^t  difference  may 
be  detected  between  the  future  males  and  females,  but  there  are  no 
traces  of  anv  secondary  sexual  characters. 

A  detailed  account  is  given  of  the  metamorphosis  of  O,  tardut^ 
♦  Arch.  Ital.  Biol.,  ii  (1882)  pp.  108-29  (1  pi.). 
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O.  eoleopiratorum^  O.  ttabularU,  and  Traeh^noiu$  inermis;  in  tlie  Uat 
of  these  pedogenesiB  is  eepeoially  well  marked* 

Trombidinm  ftdiginosimt^ — H.  Henking,  after  stating  his  belief 
that  Pagenstecher,  in  his  well-known  monograph,  was  dealing  with 
this  species,  and  not  with  T,  holasenceum^  describes  the  saccular  glands 
in  the  last  joints  of  the  legs  which  afford  a  secretion  which  appears 
to  enable  the  animal  to  moTC  on  upright  smooth  snrfiuMs.  After 
describing  the  tracheal  system  and  the  air-chambers  connected  there- 
with, the  stmctore  of  the  sacking  apparatus,  and  the  bi-lobed  nature 
of  the  *'  lirer-stomach  "  are  pointed  out,  and  the  presence  of  large  olnb- 
shaped  cells  in  the  walls  of  the  latter  described ;  some  of  these,  in 
addition  to  their  granulated  protoplasm,  have  a  more  or  less  large 
number  of  dark  granules,  which  are  most  numerous  at  the  free  end ; 
as  they  increase,  Sie  tip  of  the  cell  becomes  sharply  separated  off  from 
the  clearer  part  of  the  cell,  undergoes  constriction,  and  becomes  ooxn- 
pletely  distinot,  falling  into  the  cavity  of  the  stomach.  Around  this 
organ  the  cells  of  the  fat-body  are  regularly  arranged. 

In  the  nymph  and  in  the  prosopon  we  find  in  the  middle  line  and  in 
the  anterior  dorsal  region,  close  to  the  eyes,  a  ohitinous  structure 
containing  three  spaces;  these  are  the  protectire  chambers  of  a 
sensory  organ.  The  structure  of  these  parts  is  described,  but  no 
opinion  is  offered  as  to  their  frmction.  The  legs  are  provided  with 
tactile  setaa,  which  are  especially  well  developed  in  their  terminal 
joints,  and  are  connected  with  a  large  tactile  ganglion;  a  tactOe 
ganglion  is  also  found  in  the  terminal  joint  of  the  maxillary  palp. 

The  author  is  of  opinion  that  Pagenstecher  has  mistaken  the  sexes, 
and  that  what  he  tooK  for  males  are  females,  and  the  females  males. 
The  spermatozoa  are  oval,  plano-convex  bodies,  without  any  tail,  and 
appear  to  move  by  means  of  a  membrane.  The  structure  of  the  male 
organs  is  described,  attention  being  directed  to  the  complicated 
chitinous  penis,  and  the  vacuolated  cylindrical  cells  found  in  tiie  tube 
which  opens  at  the  root  of  that  organ. 

A  new  nomenclature  is  suggested  for  the  various  stages  of  the 
complicated  life-history  of  these  forms;  the  egg-Hke  stage  from 
which  the  nymph  is  developed,  is  called  the  nffnmhochnfMlis,  that 
from  which  the  perfect  animal  is  formed  the  UleiockryaliB ;  the  egg- 
membrane,  called  by  ClaparMe  the  ''  Zwischenhaut,"  is  denominated 
the  ^'apoderma."  When  this  last  appears,  the  Acarus  passes  into  the 
fifcJUi(2afiopJUin-stage  (ap(aSaiv  =  larva),  the  n^|»^^fi^tage,  or  the 
tdeiopkafirBiA^.  When  the  apoderma  disappears  the  separate  forms 
become  respectively  larva,  nymph,  or  prosopon  (adult).  It  may  be  con- 
venient to  give  the  diagram  by  which  the  author  illustrates  these  stages. 

Qniedoeni  Stages,  a  |  Fyw4wing  Stages, 


1.  Egg.  ^  ^Sohadonophan-fitage.    *OrS  I  Larva. 

Nymphopnan-Btage.     ^  ><  I  Nymph. 


2.  Nymphoohryaalifl.     ^ 

3.  Teleiochrysalis.        '< 


I  ®  I 

.Teleiophan-fltage.  ^  \ProBopon. 


Zeitachr.  f.  WisB.  Zool..  xxzviL  (1882)  pp.  553-668  (3  pis.). 
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The  bistory  of  deyelopment  is  then  dealt  with  in  oonsiderable 
detail,  and  we  find  in  the  larva  that  the  mouth-parts  and  the  digestive 
apparatus  are  very  similar  to  those  of  the  adult,  that  there  are  two 
pairs  of  salivary  glands,  a  paired  rudiment  of  the  genital  organs,  and 
in  addition  to  Qie  paired  double  eye,  sensory  setaa  on  the  legs,  and  a 
double  pair  of  seta  between  the  eyes.  The  six-footed  larva  passes  by 
a  metamorphosis  into  a  second  free-living  asexual  form,  the  nymph, 
and  this  into  the  sexually  mature  prosopon.  The  larvsB  may  live  for 
a  long  time  in  water,  and  ova  may  there  undergo  their  normal  de- 
velopment. The  nymph  and  prosopon  are  carnivorous,  living  chiefly 
on  Aphides ;  in  seizing  their  food  fhey  make  use  of  their  ohelioers 
and  maxillary  palps. 

8.  Onutaoea. 

Eedysis  of  Apodemes  in  Crustacea.* — F.  Mocquard,  attracted  by 
the  recent  statement  of  Yitzen  that  the  apodemes,  with  some  other 
parts,  preserve  their  ordinary  relations  on  the  ecdysis  of  the  lobster, 
notes  that  he  has  observed  in  the  exuviation  of  the  spiny  lobster, 
that  the  arcades  formed  by  the  mesophragms,  and  the  longitudinal 
branches  connected  with  them  are  broken,  just  as  much  as  are  also 
the  endothoracic  arcades  and  the  paraphragmal  pieces  of  the  en- 
dostemites.  In  other  words,  all  the  connections  between  the  meso- 
phragms of  the  two  sides,  or  of  the  same  side,  as  well  as  of  the 
paraphragmal  and  internal  branches,  are  destroyed  at  the  moment  of 
ecdysis ;  and  this  destruction  is  prepared  for  by  a  decalcification  and 
softening  of  these  parts. 

In  the  lobster,  where  the  arrangements  are  a  little  difierent,  we 
find  likewise  a  division  of  the  mesophragms  along  the  middle  line, 
and  the  separation  of  the  branches  of  the  endopleurites  from  those  of 
the  endoetemites.  Similar  solutions  of  continuity  may  probably  be 
detected  in  the  apodemes  of  the  Brachyura. 

Blind  Copepod  of  the  Family  Harpacticid8B.t — ^The  interest  now 
centering  upon  those  animals  which,  through  peculiarities  in  their 
habitat,  have  dispensed  with  important  organs,  warrants,  Mr.  C.  L. 
Herrick  thinks,  &e  mention  of  a  case  of  the  disappearance  of  the  eyes 
in  an  order  of  Crustacea  in  which  it  has  not  been  hitherto  noticed,  so 
far  as  he  knows. 

While  collecting  marine  (Topepoda  in  the  Oulf  of  Mexico,  a 
gathering  was  taken  frK>m  a  very  dightly  saline  marsh,  a  ditch  passing 
through  the  marsh  affording  ihe  only  water  of  sufiicient  depth  in 
which  to  use  the  net.  Tli^  ditch,  about  18  in.  in  breadth,  but  of 
very  moderate  depth,  extends  continuously  for  some  distance,  and  was 
so  shaded  by  high  salt  sedge-grass  as  not  to  be  found  save  by  accident. 
The  gathering  proved  to  contain  a  new  species  of  the  sub-family 
Longipediina),  and  closely  allied  to  the  genus  Bradya  established  by 
Boeck  in  1872  for  a  marine  copepod  dredged  in  rather  deep  waters 
about  Northern  Europe. 

The  American  species,  which  has  been  named  Bradya  Umicda  in 

*  Comptes  BendiM,  xovi.  (1883)  pp.  204-5. 
t  Amer.  Natural.,  xriL  (1883)  p.  206. 
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•llosion  to  its  muddy  habitat,  was  found  to  lack  in  both  sexes  the 
pigmented  eyes  whidi  in  other  HarpaotiddflB  are  so  oon^ionoQS 
m  the  centre  of  the  forehead  or  on  either  side.  It  is  to  be  regretted 
that  lack  of  opportonity  to  repeatedly  collect  this  interesting  species, 
and  to  endeaToor  to  ascertain  if  troly  pelagic  species  aLso  inhabit 
American  waters,  robs  this  discoyery  of  much  of  its  interest. 

Vermes. 

Mode  of  Application  of  fhe  Suckers  of  the  Leech.* — O.  Osriet 
has  inyestigated  this  somewhat  difficult  matter  by  the  use  of  the 
graphic  method.  He  finds  that,  if  a  leech  be  placed  on  a  sheet  of 
smoked  paper,  it  progresses  by  the  alternate  fixation  of  tiie  anterior 
and  posterior  suckers.  That  of  the  hinder  one  is  made  rery  simply 
and  rapidly;  the  circumference  being  first  applied,  and  then  the 
central  portion.  That  of  the  anterior  is  more  complicated  and  leas 
rapid;  tiie  leech  commences  by  exploring  the  place  to  which  it  is 
going  to  fix  itself^  with  the  two  sides  of  its  upper  lip ;  the  anterior 
portion  of  the  upper  lip  is  then  lowered,  and  Uien  the  lower  lip  is 
applied  to  the  surface.  The  pharynx  begins  to  be  lowered,  and  Uie 
triangular  contour  of  the  sucker  graduaBy  becomes  circular.  The 
sucker  then  touches  the  paper  in  its  centre.  From  these  observations 
it  would  follow  that,  instead  of  beginning  to  fix  itself  by  the  oentre  of 
its  sucker,  and  then  depressing  the  edges,  as  has  been  generaUy 
beUeved,  it  is  the  edses  which  are  first  applied,  and  the  centre  whi(£ 
is  last  When  the  kech  detaches  itself  the  edges  are  first  raised, 
and  then  the  centre. 

Spermatogenesis  in  thit  Hemertinea.t— A.  Sabatier  finds  that  in 
the  ^emertinea  the  seminal  sacs  give  rise  to  spermatoepores  or 
**  male  oYules,"  composed  of  a  mass  of  finely-granular  protoplann,  in 
whidi  a  nucleus  may  or  may  not  be  apparent  The  central  portion 
of  tiie  protoplasm  tends  to  atrophy,  while  the  peripheral  portion 
separates  from  it,  tends  to  become  independent,  and  to  form  spherules 
which  become  attached  to  the  internal  wall  of  the  sac.  The  central 
portion  is  called  the  protoblastophore,  and  the  peripheral  spherules 
the  protospermoblasts.  In  the  peripheral  or  superficial  layer  of  these 
last  there  arise,  endogenously,  numerous  granulations,  which  are 
larger  than  the  primitiTe  granulations  of  the  protoj^asm.  The 
appearance  of  these  is  to  be  correlated  with  the  division  of  the  peri- 
pheral protoplasm  into  small  regions,  which  constitute  the  deuto- 
roermoblasts  ;  and  of  these  the  central  granulation  and  the  protoplasm 
elongate  to  form  the  spermatosoa.  The  central  portion  oi  the  proto- 
spermoblasts adheres  to  the  wall  of  the  sac,  and  gradually  undergoes 
atrophy  and  disappears ;  it  is  the  deutoblastophore.  Attention  is 
directed  to  the  exact  and  complete  parallelism  which  there  is  between 
the  spermatogenesis  of  Nemertines  and  Annelids ;  although  in  the 
former  we  observe  certain  peculiarities  which  teach  us  the  sig- 
nificance of  the  nucleus  and  of  the  protoplasm.  It  is  the  peripheral 
portion  alone  which  becomes  converted  into  the  spermatozoon ;  the 

*  Oomptes  Bendiu,  xovi.  (1883)  pp.  448-9. 
t  Bey.  Sot  Nat,  ii  (1882)  pp,  165-81  (3  pU.). 
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nncleiis,  where  it  exists,  and  the  central  portion  undergo  atrophy.  It 
is  possible,  therefore,  that  we  may  be  able  to  distingmsh  in  every 
oeUnlar  element  an  antagonism  or  difference  in  polarity  between  the 
central  and  peripheral  portions.  These  polarities  are  sexual  in 
character,  the  central  corresponding  to  the  female,  and  the  peripheral 
to  the  male.  The  two  polarities  have  an  attraction  for  one  another. 
Erery  cell  in  which  they  are  maintained  in  equilibrium  is  a  neuter- 
cell  ;  it  is  a  complete  element,  in  which  nothing  is  wanting,  and 
which,  is  capable  of  reproducing  itself  without  any  external  influence, 
provided  only  that  it  be  young  enough  and  have  suficient  nutriment 
Every  cell  in  which  the  equilibrium  is  destroyed  becomes  a  sexual 
cell,  with  a  predominant  polarity  ;  and  this  result  may  be  due  to  a 
modification  in  its  nutrition  and  development  We  see  therefore  that 
every  cell  which  loses  its  central  element  becomes  a  male,  and  every 
one  in  which  the  central  portion  is  predominant  becomes  a  female 
celL     Farther  evidence  in  support  of  these  propositions  is  promised. 

Pilidium-Stage  of  a  Hemertme.*— Mr.  E.  B.  Wilson  describes 
the  Pilidium  stage  of  a  nemertine.  It  is  helmet-shaped,  with  the 
convex  side  more  elevated  than  usual,  and  crowned  by  a  small 
flagellum.  The  anterior  margin  of  the  bell  is  produced  into  four 
short  arms,  behind  which  is  a  deep  sinus,  followed  by  two  arms  on 
each  side,  the  anterior  largest  of  idL  The  bell  is  transparent,  its 
walls  and  lobes  very  contractile,  and  its  outer  and  inner  surfaces 
covered  with  cilia,  which  are  longest  on  the  margins  of  the  lateral 
lobes.  The  young  nemertines  are  developed  in  a  folded  position, 
within  the  lower  and  posterior  part  of  the  larval  envelope,  and  are 
distinctly  segmented  posteriorly. 

Tssniadfld  Parasitic  in  Birds.t^H.  Erabbe  has  notes  on  42 
spedee,  of  which  16  are  new.  A  few  synonyms  are  indicated, 
and  a  list,  arranged  according  to  the*  systematic  classification  of  birds, 
is  given  c^  the  forms  herein  described. 

Dicyemidad.t — C.  O.  Whitman  closely  criticizes  (and  denies)  the 
accuracy  of  K  van  Beneden's  statements  that  each  Cephaloped  has  a 
sincle  species  of  Dieyema^  and  that  the  species  found  in  closely  allied 
Cej^alc^oda  are  much  moro  nearly  related  than  those  found  in  species 
belonging  to  the  different  fEunilies.  He  sets  himself  to  show  that 
"  one  q>ecies  of  Dicyema  occurs  in  at  least  two  different  species  of 
Cephaloi^d,  while  another  is  found  in  at  least  three  different  Cepha- 
lopoda" ;  that  in  Eledone  moschaia  and  8^^  offidnaiia  there  are  in 
each  two  species  of  Dicyema;  and  that  of  these  two  (one  in  each 
roeoies)  differ  less  from  one  another  than  from  the  species  with  which 
they  are  respectively  associated.  He  proposes  to  distingmsh  the 
Bicyemids  by  the  number  of  "  polar  ceUs,"  or  cells  in  the  head,  and 
to  speak  of  that  in  which  there  are  eight  cells  as  Dicyema^  and  that 
in  which  there  are  nine  as  Dicyemmennea,  It  will  be  remembered 
that  van  Beneden  made  four  genera.     Systematic  descriptions  of 

*  Amer.  Natural.,  xriL  (1883)  pp.  94-5. 

t  Yid.  SelBk.  Bkiift,  i.  (1882)  pp.  849-66  (2  pU.). 

:  MT.  ZooL  Stat.  Neapel,  iv.  (1882)  pp.  1-89  (5  pk.). 
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these,  of  which  there  are  seyen  in  the  first,  and  three  in  the  aeoond 
genna  follow ;  and  then  ancoeeda  a  chapter  <m  Beprodnotion,  in  whidi 
tiie  author  aifinna  hia  belief  that  the  now  well-known  Bhombogen 
and  Nematogen  forma  are  "  two  oonaeontiTe  phases  in  the  same  in- 
diyidnal  cyde  of  life."  The  CTidenoe  in  fuToiir  of  this  doctrine  is, 
howcTcr,  of  necessity,  indirect;  and  it  is  therefore  given  in  detaiL 
The  first  doubt  as  to  the  accuracy  of  ran  Beneden's  distinction  was 
raiaed  by  the  discoyery  of  the  fact  that,  in  some  cases,  representatives 
of  only  one  daaa  were  to  be  seen  in  a  given  Cephalopod.  Farther,  it 
was  foimd  that  both  forms  arise  from  vermiform  embryos,  whidi,  so 
far  as  one  can  predict,  may  give  rise  to  either  one  or  the  other. 

The  rhombogenic  mode  of  reproduction  alone  gives  rise  to  a 

Slurinudeated  axial  cell ;  the  two  kinds  of  embryos  produced  by 
iphygenic  individoals  arise  from  two  distinct  kinds  of  germ-ceUs, 
both  of  which  originate,  in  succession,  in  the  Infnsorigen.  First,  we 
have  those  which  are  destined  to  form  infusoriform  embiyoe;  the 
remaining  cells  give  rise  to  vermiform  embryos,  by  multiplication  by 
division.  Like  preceding  observers,  Mr.  Whitman  has  failed  to  detect 
any  fecundation. 

In  dealing  with  the  systematic  position  of  the  Dicyemidn,  the 
author  cites  those  authorities  who  regard  them  as  being  degraded 
Worms ;  and,  discussing  the  evidence  of  Julin,  states  his  conviction 
that  that  author  has  demonstrated  the  existence  of  a  veritable  meso- 
derm ;  the  two  intermediate  cells  derived  from  the  two  poles  of  the 
endodermic  cell  are  really  mesodermic,  and  their  presence  justifies  us 
in  asserting  that  there  is  a  ** transient  triploblastio  stage"  in  the 
Dicyemidas.  Further  evidence  in  support  of  the  view  that  these  forms 
should  not  form  the  basis  of  a  group  of  Mesozoa,  is  to  be  found  in  the 
fact  that  they  are  all  parasites.  "  When  we  find  an  animal  in  the  form 
of  a  simple  sac,  filled  with  reproductive  elements,  secured  by  position 
against  enemies,  supplied  with  food  in  abundance,  and  combining 
parasitism  with  immobility,  we  have  strong  reasons  for  believing 
that  the  simplicity  of  its  structure  is  more  or  less  the  result  of  the 
luxurious  conditions  of  life  which  it  enjoys,  even  if  its  development 
furnishes  no  positive  evidence  of  degradation."  The  Dicyemidie 
would  appear,  then,  to  be  Platyhelminths  degraded  by  parasitism, 
but  whether  descended  from  DinophiluB^  or  the  Trematoda,  further 
investigations  must  decide. 

It  is  of  interest  to  observe  that  there  appears  to  be  a  striking 
correspondence  between  the  age  of  the  host,  and  the  reproductive 
phenomena  of  the  parasite.  Nematogenic  individuals  are  commonly, 
and  sometimes  exclusively,  the  guests  of  young  Cephalopoda ;  while  in 
older  forms  of  these  Molluscs  the  rhombogenic  is  the  predominant  or 
sole  representative. 

Botifera  without  Botary  Organs. — The  most  striking  charac- 
teristic of  the  Botifera  is  the  possession  of  rotary  disks ;  yet  it  appears 
that  species  exist  that  have  all  other  characters  of  the  class,  but  are 
devoid  of  vibratile  cilia.  The  first  to  notice  this  was  Dujardin,  who, 
in  1841,  gave  the  name  of  Lindia  toruloaa  to  his  discovery.  Gk)68e, 
in    1851,   described   a   form   (Taphrocampa   annulosa)   with  similar 


Digitized  by  CjOOQIC 


ZOOLOaT  AND  BOTANY,  HIOBOSOOPT,  BTO.  215 

chaimcteiB.  Donbt  was  thrown  npon  these  obserTations,  but  Dr.  J. 
Leidy  has  recently  *  added  to  the  list  of  non-ciliated  rotifers,  and 
bronght  together  the  scattered  information  upon  the  subject.  In 
1857,t  Dr.  Leidy  described  a  rotifer-like  creature  quite  different  from 
those  before  mentioned,  and  having  a  large  protractile  pouch  or  cap 
in  lien  of  the  usual  rotary  disks.  This  he  named  Dictyophora  vorax. 
Still  another  species  (ApaQus  lenUformis)  was  described  by  Meczni- 
chow  in  1866 ;  and  another  (Bcdairo  ealvus),  parasitic  upon  worms,  was 
obserred  by  ClaparMe  in  1867.  In  1882  Mr.  S.  A.  Forbes  described 
a  form  which  Dr.  Leidy  suspects  to  be  identical  with  Dictyophora  vorax. 
The  last  discoyery  of  Dr.  Leidy  is  a  rotifer  in  which  a  sort  of 
head,  in  the  form  of  a  cup  prolonged  at  the  mouth  into  an  incurved 
beak,  takes  the  place  of  the  rotary  disk  of  ordinary  rotifers.  This 
creature,  which  is  named  Acydus  inquietus,  was  found  occupying  a 
central  position  among  a  group  of  the  rotifer  Megaloirocha  alba,  both 
parasitic  upon  a  PlumaieUa.  This  species  is  considered  by  Dr.  Hudson, 
aniSy  p.  161. 

Echinodermata. 

Supposed  Coral-eating  Habits  of  Holothurians.^— Mr.  W.  S. 
Kent,  from  a  study  of  Cmcumaria  communia  and  0.  peniactes,  is  able 
to  say  that  the  Holothurians  do  not  subsist  on  living  conJ.  The 
oral  tentacula  in  both  these  species  are  largely  developed,  taking  the 
form  of  ten  extensively  ramifying  pedunculate  plumose  or  dendr^orm 
tufts,  stationed  at  equal  distances  around  the  oral  opening.  It  is 
with  these  organs  that  the  food  substances  are  seized  and  conveyed  to 
the  alimentary  system,  though  in  a  manner  totally  distinct  from  what 
obtains  in  other  tentaculiferous  animals,  such  as  a  sea^anemone, 
tubicolous  annelid,  or  cuttle-fish.  When  on  the  full  feed,  it  was 
observed  indeed  that  the  tentacles  of  the  Holothurian  were  in  constant 
motion,  each  separate  dentritic  plume  in  turn,  after  a  brief  extension, 
being  distally  inverted  and  thrust  bodily  near  to  its  base  into  the 
cavity  of  the  pharynx,  bearing  along  with  it  such  fragments  of  sand 
and  shelly  matter  as  it  had  succeeded  in  laying  hold  of.  No  con- 
secutive order  was  followed  in  the  inversion  of  the  separate  tentacles, 
that  which  at  the  moment  had  secured  the  most  appetizing  morsel 
gaining  seemingly  the  earliest  entrSe,  But  little  time  was  lost 
in  this  feeding  process,  for  no  sooner  was  one  tentacle  everted  than 
another  was  &ast  into  the  gullet,  and  so  the  meal  continued,  as  not 
unfrequently  observed,  for  several  hours  together.  To  furnish  a  fitting 
simile  for  this  anomalous  phenomenon  of  ingestion,  one  might  imagine 
a  child  provided  with  ten  arms,  after  the  manner  of  ancient  Buddha, 
grasping  its  food  with  every  hand,  and  thrusting  it  in  a  quick  and 
continuous  stream  down  its  throat,  the  hands  and  arms  with  every 
successive  mouthfol  not  stopping  at  the  mouth  but  disappearing  up  to 
or  above  the  elbow  within  uie  visceral  cavity. 

*  Ptoo.  Acad.  Nat  8oi.  Philad.,  1882,  pp.  243-50  (1  pL).  Amer.  Natural, 
x?ii  08^)  PP- 212-3. 

t  Proc.  AoBd.  Nat  Sd.  Philad.,  1857,  p.  204. 
I  Nataie,  xxtU.  (1883)  .p  433. 
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That  the  Holothnriaiis  are  not  deyourers  of  living  conds  is  flhown 
not  only  in  connection  with  the  data  jnst  recorded,  bat  from  the  £wt 
abo  that  several  of  these  animals  were  kept  in  a  tank  containing  se^- 
anemones  and  corals  (BalanophyUia  varrticoBa)  without  their  inter- 
fering with  them  in  any  way,  or  manifesting  alimentatiTe  functioDB 
other  than  those  jnst  described.  All  that  they  require  for  their 
nutrition  is  evidently  derived  from  the  coral  or  shdl  debris  wilh 
which  they  are  customarily  associated.  At  first  sight  this  materisl 
would  appear  to  be  in  the  last  d^ree  adapted  for  the  sustenance  of 
such  highly-organized  animals,  but,  as  may  be  confirmed  at  any  time 
by  the  investigation  of  like  conditions  in  aquaria,  it  will  be  found 
that  shell-sand,  gravcJ,  and  all  other  debris  forming  the  superficial 
layer  at  the  bottom  of  the  water,  when  exposed  to  the  light,  are  more 
or  less  completely  invested  with  a  thin  pdlide  of  iufusoria,  diatoms, 
and  other  microscopic  animal  and  vegetable  growths.  It  is  xxptm 
these  minute  organisms  that  the  Holothurians  feed,  swallowing  both 
them  and  the  shelly  or  other  matter  upon  which  they  grow. 

Stalked  Crinoids.* — ^P.  H.  Carpenter  has  a  preliminary  notice  of 
the  stalked  Crinoids  of  the  Oaribbean  Sea,  in  which  he  has  notes  <m 
some  old  species,  and  on  others  either  new  or  only  briefly  desonbed 
by*  Sir  W.  Thomson.  Some  observations  on  HoU^pm  are  mentioned, 
and  it  is  stated  that  the  supposition  that  the  tissues  of  this  form  are 
very  imperfectly  differentiated  was  found  to  be  incorrect.  The  ovaries 
closely  resemble  in  structure  those  of  ArUedon  eschridUi. 

New  Deep-Sea  Stalked  Crinoid.t  —  Prof.  E.  Perrier  describes 
the  fifteenth  stalked  Crinoid  known  to  be  now  living — Democrimu 
parfaiti.  This  is  distinguished  by  the  calyx,  which  is  formed  of  five 
long  hasdls,  separated  by  a  circular  groove  from  the  five  rudimen- 
tary radials;  these  are  surmounted  by  five  pre-axillary  radials, 
with  which  are  connected  five  arms,  which,  as  in  WUzocrinuB  and 
Hyocrinus,  are  simple.  Of  all  living  fixed  Crinoids,  DemocrinuM  has  ft 
shorter  transverse  calycal  axis,  in  relation  to  the  diameter  of  the  stalk, 
than  any  other  known  form.  This  fact  suggests  that  the  stalk  or 
peduncle  is  an  essential  and  important  element  in  the  determination 
of  the  typical  Echinoderm.  In  one  example  it  was  noted  that  the 
stalk  had  two  sets  of  roots,  and  thereby  gave  some  indications  of  s 
second  stalk  with  a  second  calyx.  If  this  view  shoidd  i>e  shown  to  be 
correct,  we  should  here  have  an  example  of  a  colonial  or  bruidied 
Echinoderm.  The  author  refers  to  the  parallel  he  has  drawn  between 
the  Echinodermata  and  the  Coelenterata ;  and  reminds  us  that  the 
greater  number  of  primitive  Echinoderms  were  fixed ;  although,  is 
might  be  expected,  &ej  are,  like  the  Coelenterata,  radially  synunetri- 
cal,  we  have  yet  no  example  of  arborescent  forms.  DemocrinMt 
appears  to  diminish  this  distinction ;  for,  even  if  they  did  not  lite 
in  colonies,  they  show  that  the  arborescent  arrangement  may  obtsin 
^in  Echinoderms,  as  well  as  in  Coalenterates. 

♦  Bull.  Mas.  Oomp.  Zool.  Cambridge,  x.  (1882)  pp.  165-81. 
t  Oomptee  Bendas,  xovi  (1883)  pp.  450-2. 
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Asterid  firom  Great  Depths.* — E.  Perrier  desoribeB  under  the 
mine  of  OauUuler  pedunadaius  a  remarkable  starfish,  taken  by  the 
*  TrAvailleur,'  which  ia  provided  with  a  dorsal  pednnde,  altogether 
oomparable,  in  poeition,  to  the  stalk  of  joting  Comatnlfe,  and  of  adnlt 
fixed  Crinoids.  It  is  pointed  out  that  while  £e  Crinoids  [Pelmatozoa 
of  Lenckart]  are  al¥rays  fixed  for  some  period  of  their  lives,  it  is 
interesting  to  find  that,  among  the  non-stalked  forms,  the  apparently 
Qldest  daffi  may  sometimes  present  a  similar  arrangement.  The  two 
epeoimens  were  of  nneqaal  size,  and  the  largest  had  a  greater  radius 
of  only  5  mm. ;  in  botii,  the  apex  of  the  interbrachial  arc  is  occu- 
pied by  a  sort  of  deft,  provided  with  papilla,  and  separating  the 
margiiud  plates  of  the  adjacent  arms ;  the  clefts  are  prolonged  on  to 
the  dorsal  side  of  the  disk,  where  they  have  a  double  row  of  spines, 
which  converge  towards  the  base  of  the  dorsal  appendage. 

The  marginal  plates  are  not  very  evident,  and  are,  as  in  Otenodiseua^ 
arranged  in  only  a  single  row  ;  there  are  five  of  them  to  each  arm. 
The  tubercular  madreporic  plate  is  placed  in  one  of  the' interbrachial 
clefts.  The  ambulacnd  tubes  have  no  suckers,  and  are  arranged  in 
two  rows,  but  there  are  only  eleven  pairs  of  them.  The  dentary 
plates  are  simple  scales,  which  fuse  at  their  free  extremity,  and  are 
prolonged  into  a  kind  of  conical  unpaired  tooth.  The  dorsal  integu- 
ment is  soft,  and  seems  to  be  without  plates  of  any  kind.  The  dorsal 
appendage,  which  is  2  mm.  long,  is  cylindrical,  flexible,  and  granu- 
lated on  its  surfiuse.  In  the  younger  of  the  two  specimens  we  find 
at  its  base  four  large  calcareous  plates,  arranged  in  cruciform  fashion, 
and  each  bearing  a  small  spine ;  a  fifth  pl^,  which  is  opposite  to 
the  madreporite,  dearly  belongs  to  the  same  cycle.  Five  other  and 
smaller  plates  are  set  in  the  £ree  angles  formed  by  the  first  five.  The 
resemblimce  between  these  and  the  ten  plates  which  form  the  peri- 
proct  in  the  £chinoidea,  and  those  which  make  up  the  calyx  in  the 
Crinoids  is,  clearly,  very  striking.  In  addition  to  this,  it  may  be  ob- 
served that  the  young  of  Lepiyehaster^  discovered  by  the  '  Ohallenger,' 
which  are  developed  in  a  marsupial  pouch,  are  attached  to  its  walls 
by  the  centre  of  their  dorsal  surface.  On  the  other  hand,  the 
rosette  of  plates  is  an  embryonic  character,  and  this  is  in  agreement 
with  the  view  that  the  Asteroidea  are  derived  from  the  Crinoidea. 
Toung  Asterids  and  young  Brinngce  have  dorsal  plates  which,  as  is 
now  well  known,  are  arranged  like  those  of  the  calyx  of  Crinoids ; 
those  of  the  first  row,  which  become  converted  into  the  odontophores, 
cannot  be  made  out  in  Cadaster.  The  new  form  is  evident^  near 
denodiicus^  which  has  a  slight  dorsal  tuberde,  perhaps  homologous 
with  the  appendage  of  Catdaster, 

CkBlenterata. 

Cyclical  Development  and  Bolationships  of  the  Siphonpphora  f 
— ^Dr.  Carl  Chun  finds  that  in  the  cyclical  development  of  the  species 
called  by  him  Manophyes  primardicdia  there  are  five  stages :  1.  Planula. 

•  Oompte*  BenduB,  xcv^l882)  pp.  1379-81. 

t  SB.  K.  Preus.  Akad.  WIm.,  1882,  pp.  1155-72  (1  pi.).  Ann.  and  Mag.  Nat. 
Hiit.,  xi.  (1883)  pp.  155-69. 
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2.  Embryo  with  the  bod-radiments  of  the  nectooalyx  and  tenttck. 
8.  M,  primordiaUa.  4.  Mugguea  kochii^  and  6.  Eudooda  e^ehsehoUaL 
This  cydioal  deyelopment  appears  to  the  author  to  have  a  doee 
reUtion  to  locomotion. 

Where  numerous  energetically  acting  nectocalyces  ooonr,  as 
among  the  Polyphyidas  (Hippopodius)  and  PhysophoridsB,  the  Bexxal 
animals  remain  sessile  and  often  degenerate  into  mednsoid  gemnue. 
Where  only  one  rMonophyidsd)  or  two  nectocalyces  (Diphyidie)  pro- 
duced a  comparatively  feeble  locomotion,  the  diffusion  of  the  speoieB 
is  proyided  for  by  the  remarkable  process  of  Eudoada-farnukiiaiL 
Nay,  it  may  happen,  as  shown  in  the  case  of  Manopkyeg  prtaor- 
dudiay  that  the  first  nectocalyx  is  replaced  by  a  second  hetero- 
morphous  one,  which  is  better  fitted  to  carry  along  the  long  trailing 
stem  with  the  J^(foa;ui^lusters.  From  the  primitiye  organisation  of 
this  Manophye$  the  life- history  of  the  species  therefore  appears  to  be 
spread  over  three  generations,  proceeding  one  from  the  oihet. 
ILbstly,  if,  as  in  the  most  highly  organized  Siphonophora  the  Pneu- 
matophoridie  and  Discoidsd,  the  locomotiye  organs  are  wanting,  tbe 
locomotion  takes  place  only  passiyely,  the  diffusion  of  the  species  is 
rendered  possible  by  the  seonial  animals  being  rendered  motile.  This 
lis  an  alternation  of  generations  that  interyenes,  as  an  element  of  poly- 
morphism, in  the  course  of  deyelopment  of  ^e  Siphonophora,  and 
indeed  of  their  highest  representatiyes,  in  this  fashion,  that  on  a 
polymorphic  nurse-generation  anthomedussd  are  produced  by  gem- 
mation, either  females  alone  (PneumatophoridflB),  or  males  and  females 
(Discoida),  which  only  attain  sexual  maturity  after  their  separation. 

CoBlenterata  of  the  Southern  Seas.*— R  y.  Lendenfeld  giyes  an 
elaborate  account  of  Cyanea  antuuikala,  a  new  species  yery  abundant 
on  the  southern  shores  of  Australia ;  in  a  careful  table  the  difierences 
of  the  seyeral  species  of  the  genus  are  pointed  out,  the  relation  of  tbe 
breadth  of  the  umbrella  to  its  cayity,  and  of  the  former  to  the  breadth 
of  the  central  stomach,  the  form  of  the  ephyral  lobes,  the  colour  of 
the  umbrella,  of  the  genital  organs,  and  of  the  '*  mouth-arms,"  and 
the  diameter  of  the  umbrella,  being  the  points  that  are  taken  for 
comparison. 

Histological  examination  shows  that  but  few  kinds  of  cells  take  part 
in  the  formation  of  the  animal ;  not  to  speak  of  the  great  agreement 
presented  by  different  tracts  of  the  ectoderm,  we  may  note  the  eqnal 
distribution  of  glandular  and  flagellated  cells  in  the  gastro-yascolar 
cayity.  All  the  sensory  cells  appear  to  haye  the  same  structure; 
more  striking  differences  are  to  be  detected  between  the  yarioua 
ganglionic  cells,  but  this  may  be  largely  due  to  a  want  of  complete 
information  regarding  them. 

In  addition  to  the  rare,  exumbral,  palingenetic,  epithelio-muscuUr 
cells  there  are  also  transyersely  stnated  sub-epithelial,  and  smooth 
intra-epithelial  muscle-cells.  The  greatest  differences  appear  to  be 
presented  by  the  structures  which  are  known  as  supporting  or  ooyering 
cells,  for  these  may  be  ciliated  or  not  ciliated,  flat  or  cylindrical, 
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regular  or  iiregnlar,  and  their  protoplasmic  contents  may  likewise 
▼ary.  In  the  ectoderm  the  stinging-cells  lie  between  epithelial  cells, 
while  in  the  endoderm  they  are  fonnd  in  them.  On  the  other  hand, 
the  glandular  cells  seem  to  be  of  the  same  kind,  whether  found  in 
the  ectoderm  or  endoderm.  The  fibrils  in  the  gelatinous  layer  have 
two  forms ;  nervous  elements  may  be  wanting  or  be  but  feebly  repre- 
sented ;  the  nerve-fibres  with  nuclei  appear  to  be,  in  the  adult,  almost 
completely  confined  to  the  boundary  between  the  superficial  and  sub- 
epitheliimi,  or  between  the  epithelium  and  gelatinous  layer.  The 
endodermal  ciliated  cells,  which  have  the  same  structure  throughout 
the  stomach,  vessels,  and  inner  side  of  the  mouth-arms,  are,  on  the 
genital  organs,  differentiated  into  flattened  or  high  cylindrical 
elements,  from  which  the  genital  products  are  derived. 

In  dealing  with  the  sensory  cells,  the  author  directs  attention  to 
processes  given  off  from  their  centripetal  ends,  which  are  of  some  con- 
siderable fiiickness,  and  which  give  off  at  their  ends  fine  fibrils,  which 
may  be  followed  for  a  considerable  distance ;  these  are  looked  upon 
MB  nerve-fibrils,  and  it  is  stated  that  in  several  cases  a  connection  has 
been  observed  between  a  sensory  and  a  sub-epithelial  ganglionic  cell, 
by  means  of  such  a  fibre. 

The  sensory  cells  here  mentioned  resemble  those  figured  by  Eimer 
and  the  Hertwigs,  but  are  distinguished  by  the  greater  length  of  their 
tactile  setad.  Similarly,  a  direct  connection  has  been  observed 
between  scmie  of  the  stinging-cells  and  ganglion-cells,  and  it  is  believed 
that  such  a  connection  always  obtains.  Unlike  Gyanea  capillata^ 
C.  annaskala  has  transverse  folds  developed  on  its  ''  olf^tory  groove  " ; 
there  are  ordinarily  five  or  six  of  these,  and  they  are  not  very  high  ; 
but  it  is  more  probable  that  we  have  here  to  do  with  a  gustatory  than 
with  an  olfactory  organ.  Tufts  of  radiating  fibres  may  be  detected 
passing  centripetally  from  the  marginal  bodies,  which,  gradually 
becoming  more  delicate,  extend  to  the  region  of  the  circular  muscle ; 
here  they  branch  frequently,  and  form  numerous  anastomoses.  In  the 
young  they  and  their  gangHon-cells  lie  in  the  epithelial,  but  in  the 
adult  they  are  found  in  ^e  sub-epithelial  layer.  The  nerve-fibres 
appear  to  have  no  sheaths.  The  motor  ganglionic  cells  are  distin- 
guished from  those  of  the  marginal  bodies  by  their  form,  for  instead 
of  being  hemispherical  they  are  stellate ;  nor  do  they  appear  to  have 
that  striation  of  the  protoplasm  which  is  to  be  noted  in  the  others. 

All  the  muscular  fibrils  which  were  noticed  belonged  to  the 
ectoderm ;  the  smooth  fibres  are  always  radially  arranged,  while  of 
the  others  we  may  note  an  unbroken  circular  muscle,  and  16  radial 
lobe  muscles.  Like  all  the  members  of  the  genus,  0.  antkukala  is 
beautifully  coloured,  and  the  males  may  be  distinguished  from  the 
yellowish-brown  females  by  the  rosy  colour  of  their  genital  glands. 

Observations  on  Hydrs.*— W.  Marshall  commences  by  stating 
his  belief  that  the  green  colour  of  Hydra  viridis  is  not  due  to  a 
symbiotic  process,  but  is  a  property  of  the  polyp,  and  in  this  he 
agrees  with  Prof.  Bay  Lankester ;  of  this  species  there  appear  to  be 
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•e^enl  geognphioftl  imoea,  as  the  fcnms  mentioDfid  by  Bftker, 
Trembly,  B^ol,  PaIIas,  and  Sobaffar,  diflEer  a  good  deal  in  siae,  and  in 
the  nroportionate  length  of  the  anna. 

The  jomig  forms,  jost  set  free  from  their  par^it,  ba?e  a  re- 
markable power  of  moTemoit  in  the  ectoderm;  this  periodicallj 
thickens  into  taberdes  which  are  best  dereloped  in  two  drcnlar 
regions,  bat  the  number  of  tubercles  is  not  constant.  Thej  may 
gndaally  disappear,  the  hinder  ones  oompletdy,  and  the  aaterior 
often  giro  rise  to  a  mammasform  papilla,  which  may  become  greatly 
elongated  and  forked  at  the  tip;  a  little  later  some  of  their  cells 
beocMoie  converted  into  spermatoaoa,  canals  being  given  off  from  the 
central  qpace  protmded  by  the  body-cavity,  in  which  these  elements 
are  developed.  Still  later,  the  hinder  taberdes  again  become  de- 
Teloped,  either  into  bads  (spring  and  sammer),  or  ova  (antamn).  The 
aathor  is  anable  to  expUon  why  the  male  elements  appear  so  mach 
earlier. 

It  woald  seem  that  the  bods  of  Hydra  were  not  at  first  developed 
in  the  interest  of  the  species,  bat  that  they  were  merely  blind  sacs  of 
the  body-cavity,  which  in  time  became  provided  with  a  month  and 
tentades,  and  were  rendered  capable  of  leading  a  free  existence.  In 
an  examination  of  the  causes  of  this  phenomenon  we  have  firstly  to 
note  that  when  a  Hydra  is  receiving  more  nonrishment  than  it  needs 
it  can  only  increase  in  extent  by  a  system  of  folds,  in  other  words, 
diverticula  are  developed.  Were  these  buds  developed  irr^pilarly  on 
the  anterior  half  of  the  body,  Uie  contractile  power  of  the  polyp 
would  no  doubt  be  affected.  But  these  considerations  do  not  explion 
why  the  buds  get  mouths ;  the  explanation  of  which  may  possibly  be 
that  the  body  becoming  too  large,  or  the  supply  of  food  diminishing, 
the  parent  animal  would  no  longer  be  in  a  position  to  feed  the  buds, 
which  therefore,  must  devdope  the  organs  of  independent  nutrition, 
and  finally  themsdves  break  away  and  become  independent  of  their 
parents.  And  it  is  at  any  rate  certain  that,  under  experimental  con- 
ditions, the  buds  do  break  off  earlier  if  the  whole  organism  is  subjected 
to  less  favourable  conditions  of  existence. 

A  review  and  comparative  account  of  the  Hydroida  leads  to  the 
belief  that  in  Hydra  we  have  to  do  with  a  form  which  has  been  partly 
degraded  and  certainly  modified  in  adaptation  to  its  fresh-water 
habitat 

Development  of  Bonilla.* — ^The  need  of  further  studies  on  the 
embryology  of  polyps  in  general  is  apparent  to  every  zoologist ;  and 
BeniUa,  as  a  highly  specialized  form,  presents  a  number  of  special 
morphological  problems,  which  can  only  be  solved  by  a  study  of  the 
embryologioal  history  of  the  organism.  Mr.  E.  B.  Wilson  therefore 
selected  the  genus  as  a  doubly  desirable  object  for  investigation,  and 
now  publishes  his  results. 

The  paper  is  divided  into  four  parts.  The  first  comprises  an 
account  of  the  segmentation  of  the  egg  and  formation  of  the  germ- 
layers  ;  the  second  a  description  of  the  formation  of  the  tissues  and 
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organs  of  the  primaiy  or  axial  "poly]^ ;  the  third  part  treats  of  the 
formation  of  Uie  colony  produced  by  budding  from  the  axial  polyp ; 
and  the  fourth  deals  with  a  few  theoretical  questions  suggested  by 
the  phenomena  observed.  The  leading  points  of  the  paper  as  now 
pub^shed  are  abstracted  in  22  sections. 

Scotch  Pennatulida.* — ^Professor  Milnes  Marshall  and  Mr.  W.  P. 
MaTBhall  give  an  important  and  interesting  account  of  the  Pennatulida 
collected  in  the  Oban  Dredging  Excursion  of  the  Birmingham  Natural 
History  and  Microscopical  Society ;  Funiculina  guadrangular%8f  Pen- 
naiula  pho9pharea^  and  YirguUaria  mirabilis  were  the  three  forms 
collected. 

The  Tery  primitive  nature  of  the  first  of  these  is  indicated  by  the 
irregular  arrangement  of  the  polyps,  their  independent  insertion  into 
the  rachis,  and  in  the  comparatively  slight  difference  between  the 
polyps  and  the  zooids,  as  well  as  by  llie  shortness  of  the  stalk,  or  part 
of  die  colony  devoid  of  polyps,  in  PeniKUukty  we  have  the  polyps 
fused  into  leaves,  and  there  is  a  considerable  difference  in  the  size  of 
their  constituent  parts,  as  well  as  great  anatomical  differences  between 
the  polyps  and  the  zooids ;  the  stalk  is,  also,  relatively  much  longer. 
Virffularia  is  shown  to  be  the  most  modified  by  the  restriction  of  the 
reproductive  organs  to  imperfectly  developed  polyps,  and,  in  addition 
to  these  points,  by  the  presence  of  the  so-called  radLEd  vessels  which  are 
absent  from  the  other  two  forms. 

A  very  curious  discovery  has  been  made  with  regard  to  Virgularia : 
with  but  one  exception,  all  the  known  specimens  of  Virgularia  are 
mutilated,  the  lower  end  beinff  generally  and  the  upper  always  want- 
ing ;  as  a  hypothesis,  the  auuors  some  time  ago  suggested  that  the 
tips  were  bitten  off  by  some  marine  animals,  probably  fish.  Since  then, 
they  have  (through  Mr.  R  D.  Darbishire)  been  able  to  examine  the 
contents  of  a  stomach  of  a  haddock,  which  consisted  of  five  fragments 
of  F.  mirdbiUi  ;  and  of  these,  three  were  ^  actual  perfect  upper-ends  " ; 
as  a  possible  explanation  of  this  mutilation  it  is  suggested  that  the 
apparent  absence  of  stinging-cells  from  this  species  is  not  only  apparent 
but  real,  so  that  the  fish  are  enabled  to  bite  at  them  with  impunity. 
As  the  specimens  examined  were  not  in  a  thoroughly  satisfactory 
condition  for  histological  study,  the  question  must  be  examined  again 
with  more  satisfactory  specimens. 

The  evidence  a£El^rded  by  the  dredging  leads  to  the  supposition, 
already  suggested  by  Biohiardi  and  EoUiker,  that  Funiculina  farbeti^ 
tiie  supposed  British  species,  is  only  the  immature  form  of  F.  quad- 
rougularia,  which  is  w^  known  from  the  Mediterranean.  The  most 
complete  example  from  Oban  is  only  89  inches  long,  but  at  Hamburg 
there  is  a  stem  89  inches  in  length. 

Protosoa. 

BtLtschli's  Protozoa.— Parts  14-16  of  this  work  have  been  issued, 
and  are  devoted  to  the  Gregarinida ;  the  plates,  however  (XXI.- 
XXym.),  are  still  illustrative  of  the  Badiolaria.    With  regard  to 
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the  interestiiig  qneetion  of  oontractile  fibrils,  it  is  pointed  out  that  in 
addition  to  those  in  the  ectoplasm,  first  seen  by  ran  Beneden,  there  is  a 
fibrillation  between  the  eoto-  and  endoplasm  (A.  Stuart).  The  qaestioo 
of  the  mode  of  reproduction  of  the  free  Qregarines  (i.  e.  of  those  not 
parasitic  within  cells)  is  discussed  at  great  length,  under  the  following 
heads:  (1)  Conjugation;  (2)  Encystation;  ^3)  Form  of  the  cjsts, 
and  characters  of  their  envelope,  in  which  is  included  a  note  on  what 
Schneider  has  called  Pseudo-conjugation;  (4)  Sporulation;  (5) 
Further  development  and  structure  of  the  ripe  spores ;  (6)  Develop- 
ment of  the  contents  of  the  spores ;  (7)  Development  of  Gregarinfli 
from  spores. 

The  Sporozoa  are  divisible  into  the  Oregarinida  (S.  Str.),  Gooddm 
(oviform  Psorosperms),  Myxosporidia  (Fish-psorosperms),  and  Saroo- 
sporidia  (parasitic  tubes). 

Observations  on  Protozoa.* — A.  Gruber  commences  by  deeeribing 
some  new  forms ;  of  these  Pachymyxa  hyatrix  is  a  rhizopod  of  peculiar 
organization,  the  larger  specimens  of  which  appear  to  ^e  unaided  eye 
as  small  white  granules;  this  body  is  surrounded  by  an  envelope 
which  consists  of  closely-applied  fine  rods,  set  nearly  at  right  angles  to 
the  surface ;  destroyed  by  chromic  acid  and  unaltered  by  oemio  add 
their  chemical  composition  still  remains  unknown.  At  any  rate,  thej 
are  not  foreign  bodies,  but  secretions  or  products  of  the  protoplasoL 
Between  the  rods  pores  may  be  made  out,  and  through  these  the  pseudo- 
podia  may  be  protruded ;  in  form  these  are  not  lobate,  but  of  equal 
thickness,  and  of  somewhat  definite  length ;  they  are  never  observed  to 
branch,  and  no  streaming  of  the  protoplasm  was  detected  in  them ;  nor 
do  they  seem  to  serve  as  locomotor  but  only  as  prehensile  organs. 
The  protoplasm  within  appeared  to  be  excessively  viscid,  and  the  only 
structures  that  could  possibly  be  regarded  as  nuclei  were  some  red 
dots,  which  may  be  small  nuclei ;  the  relation,  or  possible  relation,  of 
these  to  reproductive  phenomena  could  not  be  studied. 

This  remarkable  form  does  not  seem  to  be  allied  closely  to  any 
known  Protozoon ;  in  the  formation  of  its  pseudopodia  it  comes  nearest 
to  Orbulinella;  the  envelope  with  its  pores,  reminds  one  of  the  perforate 
Foraminifera,  while  the  dightness  in  consistency  and  the  form  of  tiie 
pseudopodia,  no  less  than  the  whole  structure  of  the  protoplasmic 
body,  indicates  an  alliance  with  the  amoeboid  Rhizopoda. 

After  describing  some  naked  masses  of  protoplasm  found  in  the 
sea-water  of  the  same  aquarium,  the  author  passes  to  Amaiba  cUeeta, 
likewise  found  in  the  small  marine  aquarium ;  small  in  size,  it  does 
not  creep  about,  but  forms  for  itself  a  home  of  mucous  substance, 
which  hardens  in  water,  and  becomes  strengthened  by  the  addition  of 
foreign  bodies  to  its  surface.  Under  suitable  conditions,  a  number 
become  associated  together,  and  appear  to  form  a  oolony. 

After  an  account  of  Spongomonaa  gtUitda  n.  sp.,  which  likewise 
seems  to  be  colonial.  Dr.  Gruber  discusses  the  characters  of  the  genoB 
Stickotricha,  a  form  of  the  Hypotrichous  Infusorians,  which  is  dis- 
tinguished by  the  possession  of  a  defensive  envelope  for  its  soft  body. 
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Attentioii  is  directed  to  a  yariety  which  was  colonied  green  by  chloro- 
phyll-granuleey  and  to  another  in  which,  in  the  place  of  regular, 
there  were  deyeloped  dendritic  tnbes.  The  stiff  processes  in  one  form 
were  observed  to  be  able  to  function  either  as  cilia  or  as  pseudopodia ; 
and  the  two  conditions  may  succeed  one  another  with  great  rapidity. 

The  third  and  concluding  portion  of  the  paper  deals  with  the 
phenomena  of  the  fusion  of  seveial  individuals  of  Adinophrya  SoL* 

New  Flagellate— Chlorodesmos  hispida.!— Mr.  F.  W.  Phillips 
records  a  new  form  (from  pond-wator  at  Hertford)  differing  so 
strikingly  from  all  other  known  forms  that  it  is  necessary  to  institute 
a  new  genus  for  its  reception,  Chlorodesmos  (hispida). 

It  is  found  in  colonies  of  about  thirty  zooids,  grouped  together  in 
a  chain-like  manner,  and  possibly  united  by  a  contractile,  hyaline 
ligament  of  extreme  delicacy.  The  constituent  zooids  each  inhabit  a 
closely-fitting  lorica  of  a  somewhat  triangular  aspect,  pointed  anteriorly, 
and  twice  the  width  posteriorly  at  the  point  of  attachment.  The  lorica 
is  covered  with  very  minute  spinous  processes  of  even  length.  At  the 
anterior  extremity  there  is  a  slight  indentation,  in  the  centre  of  which 
is  the  oral  aperture,  which  is  continued  into  a  short,  distinct,  tri- 
angular, pharyngeal  cleft  or  cavity.  Seen  from  a  side  view,  the  lorica 
has  an  oval  aspect.  The  flagella  are  two  in  number  and  of  equal 
length,  issuing  from  the  pharyngeal  cleft.  The  endoplasm  contains 
the  two  characteristic  lateral  pigment-bands ;  there  are  no  eye-spots ; 
one  contractile  vesicle  is  developed  posteriorly. 

The  most  remarkable  characteristic  in  connection  with  these  colonies 
is  the  peculiar  movements,  which  are  of  a  twofold  nature.  The  first 
consists  of  an  elongation  and  corresponding  retraction  of  the  whole 
chain  of  zooids  to  about  five  times  the  retracted  length.  During  these 
movements  one  end  of  the  chain  is  anchored  to  some  substance,  the 
other  floating  freely  with  a  worm-like  motion ;  these  movemente  take 
place  at  the  rate  of  about  three  per  minute.  The  second  movement  is 
a  dapper-like  motion,  each  zooid  closing  upon  the  other,  like  the  two 
shells  of  a  bivalve  mollusc ;  this  motion  is  much  quicker  than  the 
former,  and  is  irregular,  while  the  former  is  rhythmicaL 

Owing  to  the  awkward  position  of  those  groups  seen,  Mr.  Phillips 
has  not  been  able  to  make  out  clearly  the  naturo  of  the  supposed 
elastic  integument  which  unites  the  zooids,  but  from  a  caroful  examina- 
tion of  the  movements  he  has  but  little  doubt  as  to  ito  existence. 

Chlorogonium  enchlorum,  Ehrenberg.t — J-  Erassilstehik  has 
studied  the  deveiopmental  stages  and  resting  period  of  this  form.  The 
young  produced  from  the  resting-cells  have  a  brick-red  colour  at  first 
and  do  not  usually  possess  a  fumform  shape ;  the  green  colour  of  later 
generations  is  darker  than  that  of  the  fi^t,  and  is  produced  by 
granules  of  chlorophylL  As  observed  by  Stein  and  Beinhard,  pul- 
sating vacuoles  occur ;  of  these  there  may  be  as  many  as  sixteen,  quite 

*  8ee  this  Journal,  IL  (1882)  p.  800. 
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small  and  inegalmrlj  Boattored.  BeprodnctioQ  takes  pbee  bj  Boooea- 
aiTB  fiaaioQ ;  the  entire  contents  of  the  capsule  divide  into  from  four 
to  thirty-two  parts,  according  to  the  gmieration  to  which  the  indi- 
▼idnal  belongs.  The  cilia  persist  and  the  moyements  of  the  indiyidoal 
are  not  intermpted  until  from  fifteen  to  thirtj  minutes  before  the 
emergence  of  the  vonng  or  fission-products,  when  the  cilia  disappear ; 
the  maternal  enrelope  cradnally  dissolyes,  while  the  young  moye  oyer 
each  other ;  they  each  have  a  delicate  investing  memlmaie.  The  first 
generation  divide  into  eight,  the  second  into  four  (forming  the 
macroffonidia  of  Cienkowdd^.  About  ten  days  after  an  infusion 
is  made  the  results  of  the  division  into  four  themselves  divide  into 
thirty-two  small  individuals  (microgonidia) ;  both  ends  of  the  lifter 
are  usually  pointed.  There  is  no  morphological  difference  between 
the  macro-  and  micro-gonidia,  for  the  shape  of  both  is  essentially  the 
same,  as  is  best  seen  by  comparing  microgonidia  resulting  from  a 
division  into  sixteen  with  the  fusiform  macrogonidia. 

After  a  short  free  exiBtaice,  the  microgonidia  copulate  in  pairs ; 
the  pair  are  usually  equal  in  size,  but  not  unfrequenUy  a  large 
individual  unites  with  a  small  one ;  contact  is  first  effected  by  the 
anterior  cilium-bearing  ends ;  the  cells  then  apply  themselves  longi- 
tudinally to  each  other,  fdmng  and  forming  a  heart-shaped  mass 
which  in  from  fifteen  to  thirty  minutes  ceases  moving  and  has  become 
a  globular  cell  about  0  *  008  mm.  in  diameter ;  the  cilia  then  disappear, 
and  the  cell  grows  to  a  diameter  of  0  *  018  to  0  *  015  mm.,  when  it  con- 
tains a  tolerably  large  green  amylone  globule  and  is  invested  by 
a  strong  rigid  membrane.  Stein  has  wrongly  interpreted  certain  twin 
gonidia  as  showing  stages  of  an  act  of  conjugation,  whereas  they 
are  distinguishable  from  copulating  gonidia  by  being  united  by  the 
middle  or  posterior,  not  by  tiie  anterior  ends,  and  by  the  consequent 
persistence  of  the  cilia.  If  the  round  cells  produced  by  copulation  are 
dried  and  then  moistened  with  water  the  contents  divide  into  four 
pieces  which  form  young  OJdarogonia  and  become  free. 

Chlarogonium  must  be  removed  from  the  AaiaticBa  owing  to  its 
want  of  contractility,  its  developmental  history,  and  manner  of 
fission.  It  seems  referable,  as  Beinhard  has  observed,  to  the 
Volvodtuit  on  the  following  grounds : — Its  possession  of  an  investing 
capsule,  its  successive  divisions  within  the  capsule,  the  motion  by 
means  of  two  incessantly  active  cilia,  and  the  copulation  resulting  in 
round  resting-cells.  It  seems  especially  allied  to  Pdytoma  by  its 
incessant  motion,  hj  several  details  in  the  mode  of  fission,  and  by  the 
fission  first  into  eight  and  after  that  always  (except  in  the  last 
division)  into  four. 
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BOTANY. 

▲.    QENB&AL,  including  Embryology  and  Histology  of  the 
Fhanerogamia. 

Living  and  Dead  Protoplann.*  —  In  reply  to  tbe  statement  of 
A.  Mori  t  that  formic  aldehyde  is  the  first  product  of  assimilation  in 
plants,  O.  Loew  and  T.  Bokomy  giye  the  following  additional  argu- 
ments in  fiftTOur  of  their  previous  conclusions  on  this  subject.^  Volatile 
aldehydes  occur  in  various  plants,  but  only  in  extremely  small  quan- 
tities ;  no  trace  of  such  a  substance  was  found  in  Spxrogyra  or  any  of 
tiie  other  plants  under  examination.  Quantitative  examination  shows 
that  100  parts  of  the  dry  substance  of  Spiroyyra  precipitate  no  less 
than  47  parts  of  metallic  silver,  closely  corresponding  to  the  theoretical 
hypothesis.  The  fact  that  the  death  of  the  cell  m>m  any  cause  im- 
mediately puts  an  end  to  the  silver  reaction,  shows  that  we  have  not 
to  do  with  a  volatile  aldehyde,  but  that  the  aldehyde  reaction  has  the 
most  intimate  connection  with  the  living  condition  of  the  celL  Living 
protoplasm  also  yields  a  product  of  oxidation  with  an  alkaline  silver 
aolution,  which  is  not  the  case  with  dead  protoplasm.  The  reagent 
for  aldehyde  used  by  Mori,  fuchsin-sulphuric  acid,  is  stated  by  the 
authors  to  be  in  no  way  reliable,  since,  on  evaporation  of  the  sulphuric 
acid,  roeanilin  is  at  once  produced,  which  is  immediately  taken  up  by 
the  protoplasm. 

L.  Eraetschmar§  contends  that  the  test  employed  by  Loew  and 
Bokomy  is  valueless,  because  dead  protoplasm  also  has  the  power  of 
reducing  diver  salts.  To  this  Loew  and  Bokomy  reply  ||  that  this 
statement  is  entirely  the  result  of  inaccurate  observation.  They 
farther  state  that  the  silver  reduction  does  not  occur  with  all  plants, 
whether  containing  chlorophyll  or  not,  nor  under  all  vital  conditions 
in  the  same  organism ;  it  ^es  place  only  when  the  chemical  resist- 
ance of  the  protoplaon  is  so  high  that  uie  chemical  transformation 
does  not  take  place  instantaneously  on  the  first  attack  on  the  cell, 
bat  advances  much  more  slowly  than  the  disturbance  in  the  organiza- 
tion of  the  protoplasm. 

Comtiamty  of  Protoplasm  in  the  Motile  Organs  of  Leayes.l — 
W.  Gardiner  finds  that  in  a  very  great  number  of  cases  the  contracted 
primordial  utricle  is  connected  with  the  cell-wall  by  fine  strings  of 
protoplasm.  In  several  instances  he  has  observed  that  many  threads 
ffo  to  the  pits,  and  that  in  two  adjoining  cells  many  threads  on  dif- 
ferent sides  of  a  common  cell-wall  are  exactiy  opposite  to  one  another. 
When  saturated  salt  solution  is  added,  some  of  the  threads  may  give 
way,  each  free  end  contracting,  one  to  the  main  mass,  and  the  other 

•  Katorforseher,  xt.  (1882)  p.  408 ;  alao  Bot.  Ztg.,  xL  (1882)  pp.  832-5. 

t  See  this  Journal,  iL  (1882)  p.  52e. 

t  Ibid.,  L  0881)  p.  906 :  ii  (1882)  pp.  87,  361,  440,  522. 

%  Bot.  Ztg.,  xl.  (1882)  pp.  675-83. 

I  Ibid.,  pp.  827-35. 

1  Proc.  S)y.  8oc^  xxiT.  (1882)  pp.  272-4. 
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to  the  oell-walL  Attention  is  also  directed  to  the  obeerration  of  the 
MMsage  of  protoplasm  throngh  the  cell«wall  when  the  latter  has  not 
been  swollen  by  reagents.  In  these  oases  thin  sections  of  freoh 
material  were  at  once  treated  with  saturated  picric  acid,  washed  with 
alcohol,  and  stained  with  aniline  blue. 

Derelopment  of  the  Embryo  of  Enppia  and  Zannichellia.^ — 
N.  Will  has  examined  the  history  of  derelopment  of  the  embryo  in 
these  exceptional  genera. 

In  Buppia  rotteUata  the  synergid«  of  the  moderately  large  and 
somewhat  8-shaped  embryo-sac  are  comparatively  small,  and  soon  dis- 
appear. After  impregnation  the  omm-cell  divides  by  a  septum  into 
two  cells,  an  npper  small  one,  the  fntore  embryo,  and  a  lower  one,  the 
snspensor,  whion  soon  increases  considerably  in  sise,  bat  withoat 
dividing.  The  embryo-cell  first  divides  transversdy;  the  lower  of 
the  two  cells  thus  formed  then  divides  longitodinally,  as  ^e  other  one 
also  does  later.  Each  of  these  four  cells  then  a^ain  divides  longitu- 
dinally; so  that  the  embrjro  now  consists  of  eight  cells,  and  soon 
afterwards  of  sixteen.  After  this  an  epidermis  or  dermatogen  is  dif- 
ferentiated at  an  early  period.  In  this  stage  the  embryo  consists  of  a 
roundish  ellipsoidal  body,  from  the  upper  end  of  which  the  cotyledon 
soon  projects.  In  the  depression  beneath  this  is  formed  the  seccmd 
leaf,  and  on  the  ventral  ode  of  this  latter  the  third  letl,  or  perhaps 
the  stem.  The  cotyledon  envelopes  the  plumule  like  a  sheath.  No 
primary  root  resembling  that  of  most  angiosperms  is  present,  or  only 
a  very  rudimentary  one.  In  its  place  a  secondary  root  is  formed  at 
an  early  period,  at  the  base  of  the  cotyledonary  sheath  on  the  ventral 
side,  and  this  root  has  an  exogenous  origin. 

The  development  of  ZtmnieheUia  paUutrU  agrees  more  nearly  with 
that  of  normaJ  monocotyledons.  As  in  Buppia,  the  impregnated 
ovum-cell  divides  first  of  all  into  two  cells,  of  which  the  upper  one 
again  divides  by  a  septum.  But  here  the  similarity  to  Buppia  ceases. 
The  two  upper  ceUs  are  aoain  divided  by  septa,  and  the  upper  of 
these  two  again  divides  into  K>ur  cells  by  two  intercrossing  longitudinal 
walls.  Septa  then  make  their  appearance,  and  similar  divisions  take 
place  later  in  the  lower  celL  At  this  stage  the  embryo  consists  of 
seventeen  cells,  twelve  of  them  in  three  layers,  then  two,  which  later 
form  a  similar  layer,  then  one  cell,  which  subsequently  divides  and 
apparently  forms  the  root-cap,  one  cell  which  becomes  the  upper 
portion  of  the  suspensor,  and  finally  the  lower  part  of  the  original 
ovum-cell.  Subsequently  the  suspensor  consists  of  two  rows  of  cells. 
The  cotyledon  is  formed  at  an  early  period,  inclosing  the  first  leaves 
of  the  plumule  like  a  sheath.  The  tigellum  is  very  thick  and  con- 
siderably swollen  below.    ZarmicheUia  possesses  a  primary  root. 

The  author  is  of  opinion  that  the  lower  thickened  part  of  the 
embryo  of  Buppia  is  a  reservoir  of  reserve  food-material,  and  that  the 
primary  root  is  aborted,  and  replaced  by  an  exogenously  devel<^>ed 
secondary  root. 

*  Yidenakab.  Meddelelser  fra  den  natorhist.  Forening  i  Edbenhavn  (2  pla.), 
1882.    See  Bot.  Centmlbl.,  xii.  (1882)  p.  227. 
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Plurality  of  Cotyledons  in  Persoonia.*— Baron  F.  von  Mflller 
states  that  in  twenty-three  out  of  the  dixty-one  AoBtralian  speeies  of 
PtfTMTOfiia  (ProteaoeeB)  there  are  more  than  two  cotyledons,  the  niunber 
Tarying  from  three  to  six.  The  only  previously  known  example  of  a 
plairality  of  cotyledons  among  angiosperms  is  in  the  genera  LaratUhus 
and  NwfUia  of  Loranihaceo. 

Division  of  the  Hudens  and  of  the  Cell,  f— In  his  most  recent 
pnUication  on  this  subject,  E.  Strasbnrger  describes  the  mode  of 
division  of  the  nucleus,  and  the  relation  of  this  to  the  mode  of  divi- 
sion of  the  cell  itself  in  the  poUen-mother^-cells  and  endosperm  of 
varions  monocotyledons,  especially  LiliiflorsB  and  some  dicotyledons, 
the  staminal  haurs  of  TradescarUia,  the  tissue-cells  of  Asparagus  and 
HyadiUhuSy  the  vegetative  cells  of  Chora,  Spirogyra,  and  (Edoganium, 
and  in  some  animal  cells.  The  investigation  was  made  chiefly  with 
preparations  in  alcohol-sassafran  and  acetic-acid-methyl-green. 

The  diflerentiated  parts  of  the  living  protoplasm  Strasbnrger 
distinguishes  as  cytoplasm  (the  cell-protoplasm),  nucleoplasm  (the 
nuclear  protoplasm),  and  chromaioplasm  (the  protoplasm  of  the  colour^ 
ing  and  allied  substances).  Each  of  these  three  modifications  is  a 
compound  of  a  hyaline  matrix  or  hyaloplasm,  and  of  imbedded 
granular  structures  or  microsomes ;  so  that,  by  a  combination  of  these 
terms,  we  may  speak  of  cytohyaloplasm,  nucleohyaloplasm,  cytomi- 
crosomes,  &o. 

The  resting  cell-nucleus  consists  of  nuclear  substance  and  nuclear 
sap.  The  whole  of  the  former  is  composed  of  a  single  very  long 
thread  of  nucleoplasm,  twisted  here  and  there  into  knots,  and 
suspended  in  the  cavity  of  the  nucleus  filled  with  watery  nuclear  sap. 
Towards  the  cytoplasm  this  nuclear  cavity  is  shut  off,  like  an 
ordinary  vacuole,  by  a  membrane,  the  wall  of  the  nucleus,  which 
bekoigs  therefore  to  the  cytoplasm.  The  nuclear  filament  consists  of 
a  matrix  of  nucleohyaloplasm  with  nucleomicrosomes  imbedded  in  it 
These  latter  are  distinguished  from  the  cytomicrosomes  by  their 
Cerent  capacity  for  receiving  colour  with  specific  pigmenta  The 
author  does  not  agree  with  Flemming's  description  of  Sie  nucleus  as 
composed  of  chromatin  and  achromatin.  Among  the  nucleomicrosomes 
are  included  the  nucleoli,  which  are  distinguished  from  the  rest  only 
by  their  size. 

When  the  nucleus  is  preparing  for  division,  the  nuclear  filament 
first  of  all  contracts,  decreasing  in  length,  but  increasinff  in  thickness ; 
and  the  microsomes  coalesce  into  larger  granules.  FinaUy  the  filament 
oonaiBts  of  alternately  denser  and  less  dense  plates  of  microsome- 
Bubstanoe  and  hyaloplasm.  The  nucleoli  disperse  into  the  substance 
of  the  filament  The  filament  now  either  becomes  at  once  segmented 
into  distinct  pieces,  or  this  segmentation  takes  place  later.  In  the 
first  case  the  separate  pieces,  which  are  attached  to  the  nuclear  wall, 
lay  themselves  side  by  side,  so  that  the  free  ends  somewhat  diverge. 

*  N.  Zealand  Jonni.  of  Sci.,  1882. 

t  ArahW  f.  mikiosk.  Anat,  xxi.  (1882)  (3  pb.).  See  Bot.  Centralbl.,  xii 
(1882)  p.  259. 
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In  Sdlawumdfa  ihi&r  tosm  dcaUe  loops  tmnged  in  a  wreatii.  The 
nndear  wall  then  aisappean,  and  the  cytoplasm  enters  the  nndear 
oayitj ;  the  loop  of  the  filament  becoming  usually  compressed  in  ^b» 
middle,  thus  commencing  tiie  formati<m  of  the  spindle-fibres.  The 
form  of  these  fibres  now  oaoses  the  ac^acent  Y-shi^ped  pieces  of  tiie 
filament  to  arrange  themselves  into  a  nndear  plate  in  sndi  a  way  tiiat 
each  hiJf  of  a  filunent  coincides  with  a  side  of  ^e  plate,  and  the  free 
ends  Uoe  the  poles.  The  ccmnection  around  the  frs^nonts  of  the 
filament  is  tiien  broken,  and  the  plate  then  splits  into  two  halTos.  In 
Salamamdra  the  douUe  loops  open,  and  eadb  piece  divides  into  two 
simple  loops. 

In  those  cases  in  which  the  segmentation  of  the  filament  takes 
place  at  a  later  period,  it  is  preceded  by  the  formation  of  the  nudesr 
plate,  several  modifications  of  the  process  occurring.  The  noeksr 
filament  always  divides  eventually  into  distinct  pieces,  and  esch  of 
these  aoain  breaks  un  into  two  SMrments,  which  are  diskibnted  obe  to 
each  side  of  the  nuclear  ^date.  The  elements  <^  ^e  still  undivided 
plate  varr  in  form  according  to  the  object^  from  ^e  roundish  granular 
form  to  that  of  J-  or  U-sh^ed  loops.  The  spindle-fibres  approach 
more  or  less  closely  at  the  poles,  where  they  sometimes  coalesce  into 
a  ^  polar  corpuscle." 

The  separation  of  the  two  halves  of  the  nuclear  plate  is  preceded 
by  its  elements  passing  from  their  J-  or  U-  through  a  G-  or  S-  to  a  f- 
or  n-form.  This  is  efEiscted  either  directly  by  the  curvature  of  ihe 
polar  and  elongation  of  the  equatorial  end,  or  bv  the  curvature  of  the 
equatorial  end  extending  like  a  wave  to  Uie  polar  end.  During  thie 
process  a  moment  occurs  in  which  the  spindle  has  a  barrel-^ped 
form.  The  author  holds  that  Flemming's  description,  both  of  these 
cases  and  of  Salamamdra^  is  in  some  points  erroneous,  from  his 
having  mistaken  the  polw  for  the  equatorial  view  of  Uie  nudear 
spindle. 

The  bending  of  the  filaments  is  followed  by  the  separation  of  the 
two  halves  of  the  nuclear  plate.  At  the  poles  the  elements  first  of  all 
approach  by  their  polar  ends,  resulting  in  an  inbending  at  ihe  equa- 
tonal  side,  and  a  coalescence  of  the  separate  pieces  at  both  ends.  At 
the  same  time  the  whole  figure  contracts,  and  a  nndear  membrane  is 
formed  out  of  the  surrounding  protoplasm.  The  coils  of  the  thread 
then  separate,  and  nudear  sap  is  formed  between  them  out  of  the 
cytoplttnn.  The  substance  of  the  filament  becomes  fine-grained,  it 
again  becomes  longer,  the  nucleoli  again  make  iheix  appearance 
as  lateral  accumulations  at  the  coils,  and  the  nudeus  once  more 
enters  the  resting  condition.  In  the  equator  of  the  spindle-fibres 
whidi  still  remain  as  uniting-threads,  and  which  continue  to  in- 
crease in  number  by  fresh-formed  threads,  the  cell-jdate  makss  its 
appearance  formed  of  microsomes,  and  from  this  is  formed  the 
ceUulose-wall. 

As  regards  the  relation  between  division  of  nucleus  and  of  cdl, 
Strasburger  somewhat  modifies  his  previous  view  as  to  the  nature  of 
direct  division  of  the  nudeus  or  fragmentation,  that  it  is  fundamentally 
distinct  from  indirect  division.    £fe  now  indines  to  the  opinion  tiiat 
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direol  diyision  is  the  original  and  simpleet  mode  of  diTision  of  the 
nudeiis,  from  which  the  more  complicated  modes  of  indirect  division 
haTO  sprang.  In  addition  to  some  nuclei,  direct  division  still  prevails 
In  chlorophyll-grains.  The  division  of  many  cells  by  constriction 
may  also  be  regarded  as  an  analogous  process.  All  stages  of  transi- 
tion between  the  two  modes  of  division  may  be  conceived,  and  are  in 
ttusi  presented,  in  the  most  various  modifications,  in  the  lower  organ- 
isms. The  final  development  of  indirect  division  depends  mainly  on 
the  dose  association  of  the  processes  of  division  of  the  cell  and  of  the 
nodens.  When  the  processes  are  commenced  but  not  completed,  we 
get  mnltinocleated  cells.  A  peculiar  and  abnormal  case  occurs  in 
Anihoeero9  and  l8oete$^  where  the  processes  of  cell-division  are  adapted 
to  division  of  a  chromatophore  and  not  (A.  the  nucleus.  Indirect  division 
of  the  nucleus  is  initiated  by  the  cytoplasm,  as  is  shown  by  the  simul- 
taneous division  of  the  nuclei  in  some  multinucleated  cells,  and  in  the 
frequent  accumulation  of  cytoplasm  around  the  nucleus  which  is 
about  to  divide.  An  instructive  case  occurs  in  the  endosperm  of 
ChlcaUhat^  where  the  nucleus  which  is  about  to  divide  is  surrounded 
by  an  accumulation  of  protoplasm  of  fusiform  shape  and  with  longi- 
tudinal striation,  the  direction  of  which  corresponds  to  that  of  the 
future  nuclear  spindle.  In  direct  division  he  is  of  opinion  that  the 
cytoplasm  has  no  influence  whatever. 

In  the  first  stage  of  division  of  the  pollen-mother-cells  of  Hemero^ 
edUUfidoa  it  often  happens  that  more  than  two  (from  three  to  seven) 
daughter-cells  are  formed.  This  results  from  the  separate  elements^ 
instead  of  approaching  the  pole  when  the  halves  of  tiie  nudear  plate 
separate  from  one  another,  remaining  in  the  equator  of  the  spindle. 
Yfhea  the  mass  of  uniting-threads  increases,  these  are  subsequently 
pushed  towards  the  periphery,  and  there  form  small  independent 
nuclei,  eventually  developing  into  small  secondary  cells,  themselves 
capable  of  further  division,  and  thus  giving  birth  to  small  but  other- 
wise normal  pollen-grains. 

The  first  stage  of  division  of  pollen-  and  spore-mother-cells  is 
also  characterized  by  the  formation  of  a  **  secreting  corpuscle."  When 
the  nucleoli  have  just  disappeared  in  the  formation  of  the  knots  in 
the  filament,  a  homogeneous,  strongly  refractive  substance  usually 
c^oUects  at  one,  or  less  often  more  than  one  spot  at  the  surface  of  the 
nucleus.  Its  shape  is  at  first  lenticular,  afterwards  spherical,  and  it 
lies  on  the  inside  of  the  nudear  membrane.  It  becomes  more  and 
more  sharply  differentiated  from  the  network  of  the  nucleoplasm,  and 
from  ^e  first  takes  a  moderately  intense  colour  from  safranin  and 
methyl-green.  In  its  interior  are  seen  small  vacuoles.  Subsequently 
it  loses  its  capacity  for  receiving  colour,  and  decreases  gradually  in 
size,  until  finally  it  disappears  in  the  cytoplasm  when  the  nuclear 
plate  is  formed.  It  is  of  uniform  occurrence  in  the  poUen-mother- 
oells  of  all  angiosperms  and  gymnosperms  examined,  and  in  the 
spore-mother-cells  of  Equisetum  Umoswn  and  Ptilotum  iriqueirum. 
The  secreting  corpuscles  are  possibly  analogous  structures  to  the 
secondary  nudei  observed  by  la  Yalette  St.  Qeorge  and  Grobben  in 
tiie  spermatocytes  of  animals. 
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Haelem  of  the  Celli  of  Seoreting  Tinoe/  — L.  GoignArd  has 
pud  special  attention  to  the  oonstitation  of  celk  eontaming  nphides 
or  other  special  snhstanoes.  In  the  CyoadesB  there  are  a  number  of 
cells  in  the  fundamental  parenchyma  of  the  stem  and  leaves  which 
contain  crystals  that  often  increase  in  size  nntil  they  occupy  nearly 
the  whole  cavity.  Even  when  the  crystal  has  attained  its  fall  sise 
the  deformed  nucleus  can  still  be  detected,  though  almost  unrecog- 
nisable from  the  pressure  to  which  it  has  been  subjected.  In  the 
gum-passages  which  are  distributed  through  the  parenchyma,  the 
cells  with  delicate  walls  which  surround  the  cavity  contain  o^oiis 
protoplasm  in  which  a  nucleus  may  be  discovered,  usually  applied  to 
the  internal  walL 

Among  Oonifero,  the  cells  which  border  the  secreting  canals  are 
also  very  active.  The  nucleus  can  readily  be  made  out  in  the  proto- 
plasm, by  the  side  of  the  globules  of  oleoresin.  The  same  structure 
chuacterizes  the  cells  of  the  seoreting  canals  of  Umbellifwsd, 
Araliacee,  &a 

With  regard  to  the  sieve-tubes  of  VUU,  Oucurbitaceed,  dbc,  the 
long  cells  which  form  them,  and  which  communicate  With  one  another 
through  their  pores,  retain  their  nucleL  When  the  callus  which  is 
form^  in  winter  has  not  closed  the  pores,  the  protoplasm  accumulates 
in  the  upper  part  of  the  cell,  and  even  projects,  through  the  perfora- 
tions, into  the  superposed  cell ;  ihe  nucleus  is  attracted  by  it,  and  is 
sometimes  found  hi^  up  on  the  lateral  wall,  sometimes  in  contact 
with  the  sieve. 

The  nucleus  does  not  appear  to  divide  in  the  laticiferous  cells  of 
Asdepiadeao,  Urticacead,  Ac. 

Analysis  of  Vegetable  Tissues.!— E.  Fr6my  classifies  the  con- 
stituents of  vegetable  tissue  under  the  following  seven  heads,  the 
characters  being  derived  from  their  chemical  constitution : — (1)  G&Uu- 
lose-substanoes  (cellulose,  paracellulose,  and  metacellulose) ;  (2) 
Yasculose ;  (3)  Gutose ;  (4)  Pectose ;  (6)  Calcium  pectate ;  (6^  Nitro- 
genous substances;  (7)  Mineral  constituents.  The  following  are 
some  of  their  distinguishing  characters. 

1.  CeUulose-^uhBtances.  In  this  group  are  included  all  those 
constituents  of  vegetable  tissues  whid^  dissolve  without  colouring  in 
bihydrated  sulphuric  acid,  producing  dextrin  and  sugar,  which  are 
not  sensibly  altered  by  alkaline  solvents,  and  which  resist  for  a  long 
time  the  action  of  energetic  oxidizers.  Schweitzer's  reagent  enables 
at  least  the  three  following  varieties  to  be  distinguished : — (1)  Cellulose, 
Dissolves  immediately  in  the  copper  reagent  This  constitutes  the 
larger  part  of  cotton-hairs  and  of  the  utricular  tissue  of  certain  fruita 
(2)  ParaceUuloee.  Dissolves  in  the  copper  reagent  only  after  the 
addition  of  an  acid.  This  constitutes  the  utricular  tissue  of  certain 
roots  and  the  epidermal  cells  of  leaves.  ^3^  MetaceUulose.  Insoluble 
in  the  copper  reagent  even  after  the  audition  of  acids.  It  occurs 
principally  in  the  tissue  of  fungi  and  lichens,  and  in  the  "  fimgine  " 
of  Braconnot 

♦  BuU.  Soc.  Bot  Pranoe,  xxviii.  (1881)  pp.  832-8, 

♦  Ann.  Sci.  Nat  (Bot.)  xiU.  (1882)  pp.  353-9. 
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2.  VtucuUne,  This  is  the  substance  which  enters  most  largely 
into  the  composition  of  vessels  and  tracheids.  It  nsnally  accompanies 
oellalose-sobstances,  bnt  differs  from  them  completely  in  composition 
and  properties,  containing  more  carbon  and  less  hydrogen.  It  is  the 
sabstance  which,  in  certain  cases,  nnites  the  cells  and  the  fibres.  It 
sometimeB  occurs  on  the  exterior  of  tissues  in  the  form  of  a  continuous 
resisting  and  homy  membrane.  It  forms  in  f&ct  the  solid  part  of 
woody  tissues;  it  is  abundant  in  hard  woods  and  in  the  scleren- 
chymatous  concretions  in  pears ;  the  shells  of  nuts  and  the  stones  of 
stone-fruit  often  consist  of  this  substance  to  more  than  half  of  their 
wei^t.  Yasculose  is  insoluble  in  bihydrated  sulphuric  acid  and  in 
the  copper  reagent;  it  does  not  dissolve  sensibly  at  the  ordinary 
pressure  in  alkaline  solvents,  but  only  with  the  assistance  of  pressure. 
This  important  property  is  utilized  in  the  manufSacture  of  paper  from 
straw  and  wood.  It  dissolves  rapidly  in  oxidizing  substances,  as 
chlorine  water,  hypochlorites,  nitric  acid,  chromic  acid,  perman- 
ganates, &o.  Before  dissolving  it,  oxidizers  change  it  into  a  resinous 
acid  soluble  in  alkalies.  Cellulose-substances  can  be  removed  from 
▼asculoee  by  the  solvent  action  on  them  of  bihydrated  sulphuric  acid 
or  8chweitzer^s  reagent.  If,  on  the  other  hand,  these  substances  have 
to  be  fr^eed  from  vasculose,  the  tissue  is  subjected  for  several  hours  to 
the  action  of  nitric  acid  diluted  with  its  volume  of  water  in  the  cold, 
which  does  not  act  sensibly  on  cellulose-substances,  while  it  transforms 
the  vaacnloee  into  a  yellow  resinous  acid  which  can  then  be  dissolved 
out  by  means  of  an  alkali. 

8.  Outote.  This  substance  constitutes  the  fine  transparent  mem- 
Inane  which  forms  the  surface  of  the  aerial  parts  of  plants;  the 
**  snberine  "  of  Chevreul  is  a  compound  of  cutose  and  vasculose.  It 
possesses  several  characters  in  common  with  vasculose,  resisting  the 
action  of  bihydrated  sulphuric  acid  ;  but  it  is  soluble  at  the  ordinary 
pressure  in  dilute  or  carbonated  solutions  of  potassa  and  soda.  It 
contains  more  carbon  and  hydrogen  than  vasculose.  Subjected  to  the 
action  of  nitric  acid,  it  gives  rise  to  suberic  acid.  To  separate  catose 
from  the  cellulose-substances  and  from  vasculose,  the  copper  reagent 
is  first  used  to  dissolve  the  former,  and  the  tissue  is  then  agitated 
with  potassa  at  the  ordinary  or  at  a  higher  pressure,  the  former 
diMolving  the  cutose  and  the  latter  the  vasculose. 

4.  Pedote,  This  substance  is  insoluble  in  water,  but  is  dissolved 
by  the  action  of  dilute  acids  and  converted  into  pectine.  It  occurs 
ordinarily  in  the  utricular  tLssnes  of  roots  and  fruits,  and  is  recognized 
by  subjecting  the  tissue  with  heat  to  the  action  of  dilute  hydrochloric 
acid ;  it  then  forms  pectine,  which  is  dissolved  in  the  water  and  can 
be  precinitated  by  alcohol. 

6.  dialcium  peciate.  This  salt  is  often  the  basis  of  a  tissue  which 
occurs  in  the  form  of  a  continuous  membrane,  serving,  as  in  the  pith 
of  certain  trees,  to  bind  the  cells  together.  If  this  salt  is  decomposed 
by  an  acid,  the  tissue  is  immediately  disintegrated  into  its  constituent 
cells.  Its  determination  is  effected  by  heating  the  tissue  in  the  cold 
with  dilute  hydrochloric  add,  which  decomposes  the  calcium  pectate, 
leaving  Uie  pectic  acid  in  an  insoluble  state ;  this  is  then  heated  with 
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a  dilate  eolation  of  potiWMi,  produoiiig  a  solaUe  peotate  wbidi  can  be 
again  decompoeed  by  adds. 

6,  7.  The  Nt^rogenoui  mtbtianeei  contidned  in  Tegetable  tiMnes  are 
dieeolTed  by  alkalies ;  and  the  Inargame  mtbHameeg  oonstitnte  the  aah 
after  calcination. 

In  the  most  compliMted  of  yegetaUe  tissues,  woodj  tiasoe,  all 
these  substances  except  No.  6  can  be  discriminated  by  usin^  the  tests 
aboTC  mentioned.  The  following  is  a  rhunU  of  the  action  of  ibe 
reagents  nuned : — ^Dilute  cold  hjdrochlorio  add  deccmiposes  calcium 
peotote,  setting  peotic  add  f^,  which  can  then  be  again  dissolved  bj 
frllr^ly^g.  Dilute  boiling  hydrochloric  add  transforms  peotose  into 
pectincy  which  may  be  precipitated  by  alcohoL  The  ammoniacal 
copper  (Sdiwdtzer*8^  reagent  dissolTcs  cellulose.  Boiling  hydrochlorio 
amd  renders  paracelluloee  soluble  in  the  copper  reagent.  Bihydrated 
sulphuric  amd  dissolres  the  cellulose-substances.  Dilute  boiling 
potassa  dissolyes  cutose.  Potassa  with  additicmal  pressure  dissolyea 
▼asculose.  Dilute  nitric  add  renders  Tasculose  soluble  in  allmline 
solutions. 

Chemical  Composition  of  Vegetable  Tissues.*— £.  Fr6my  and 
Urbain  hare  made  a  series  of  obeerrationfion  the  diemical  constitution 
of  tiie  substances  named  in  the  preceding  article,  chiefly  as  regards 
the  Tascular  tissues  of  plants.  For  exact  details  of  the  numerous 
analyses  made  the  article  itself  must  be  referred  to.  The  following 
are  some  of  the  more  general  results  deduced. 

In  woods  the  proportion  of  yasculose  increases  with  their  hardness 
and  density.  The  proportions  of  cellulose  and  paracelluloee  vary  in 
stems ;  pine-wood  appears  to  be  composed  exdusiyely  of  paracelluloee 
and  yasoulose.  The  parenchyma  of  the  pith  often  contains  consider- 
able quantities  of  pectose  and  caldum  pectate.  Oork  consists  partly 
of  a  peculiar  substance  called  by  M.  Gheyreul  "suberine,**  and 
composed  of  cutose  and  vasculose.  In  leayes  and  petals  the  paren- 
chyma consists  of  cellulose  and  pectose,  the  yascidar  bundles  and 
yessels  of  vascnlose  and  paracell^ose,  and  the  epidermis  of  cutose 
and  paraceUulose ;  the  utricular  tissue  of  petals  is  composed 
almost  entirely  of  cellulose,  their  spiral  yessels  almost  entirely  of 
yasculose. 

In  fruits,  the  epicarp,  mesocarp,  endocarp,and  seed  were  analysed 
separately.  The  epicarp,  or  skin,  of  such  fruits  as  the  apple  is  a 
complex  structure  composed  of  three  layers;  the  outermost  layer 
consists  of  cutose,  the  middle  one  of  yasculose,  and  the  innermost  of 
paraceUulose.  The  composition  of  the  endocarp  is  yery  nearly  that 
of  wood,  cellulose  combined  with  paraceUulose  and  yasculose ;  the 
yasculose  sometimes  makes  up  more  than  half  the  weight,  the  endocarp 
being  then  extremely  hard.  The  cells  of  the  mesocarp  are  composed 
of  cellalose,  often  associated  with  pectose.  The  yessels  are  composed 
principaUy  of  yasculose.  The  stony  concretions  of  pears  are  formed 
of  a  combination  of  yasculose  and  ceUulose.  The  perisperm  of  seeds, 
when  the  starch  and  the  nitrogenous  and  oUy  substances  haye  been 

♦  Ann.  Sci.  Nat.  (Boi)  xiii  (1882)  pp.  360-82. 
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eHminated,  is  mlmost  entirely  composed  of  oeUnloee.  The  testa  is 
formed  of  a  xnixtnre  of  entose,  celluloee,  and  paracelliilose,  prodacing 
a  series  of  resisting  and  homy  envelopes. 

The  tissaes  of  fongi,  including  several  species  of  PeniciUium^ 
contain  large  quantities  of  metacellnlose,  the  *'fimgine"  of 
Braconnot. 

Yasonloee  is  a  constituent  of  almost  all  vegetable  tissues,  associated 
with  celluloee ;  it  forms  the  greater  part  of  vessels  and  traoheids.  In 
the  parenchyma  of  the  pith  and  in  woody  tissues  it  unites  together  the 
cells.  At  the  surfiice  of  roots  and  fruits  it  often  forms  a  continuous 
transparent  homy  membrane.  The  proportion  of  vasculose  corre- 
sponds,  in  general  terms,  to  the  resistance  or  hardness  of  the  tissue. 
The  wood  of  the  poplar  contains  about  18  per  cent,  of  vasculose ;  that 
of  the  box  84  per  cent. ;  ebony  and  li^imi-vitaa  85  per  cent. ;  iron- 
wood  40  per  cent.  The  stony  concretions  of  pears,  tiie  ^ell  of  the 
haiel,  walnut,  and  cocoa-nut,  and  the  stone  of  the  apricot  and  peach, 
may  contain  as  much  as  60  per  cent,  of  vasculose. 

Vasculose  can  be  obtained  in  special  purity  from  the  pith  of  the 
elder.  After  treating  with  dilute  alkali,  it  is  boiled  with  dilute 
hydrochloric  acid,  in  order  to  transform  the  paracellulose  into 
cellulose ;  the  ammoniacal  copper  (Schweitzer's)  reagent  is  then  used ; 
and  the  treatment  repeated  eight  or  ten  times  until  no  further  reaction 
ensues.  The  pure  vasculose  thus  obtained  preserves  a  light  yellow 
tint,  maintaining  the  structure  of  the  original  tissue. 

Vasculose  is  insoluble  in  all  neutral  solvents;  it  is  not  altered 
when  boiled  with  dilute  sulphuric,  hydrochloric,  or  phosphoric  acid ; 
it  resists  the  action  of  trihydrated  sulphuric  acid ;  it  is  not  changed 
by  boiling  alkaline  solutions;  concentrated  sulphuric  acid  only 
colours  by  dehydrating  it.  It  is,  however,  rapidly  changed  by 
oxidizing  agents,  such  as  nitric  or  chromic  acid,  potassium  perman- 
ganate, chlorine,  bromine,  hypochlorites,  dec.,  producing  resinous  acids. 
Those  which  are  first  formed  are  not  sensibly  soluble  m  alcohol ;  those 
last  formed  dissolve  in  alcohol,  and  even  in  ether.  They  contain 
less  hydrogen  and  more  oxygen  than  vasculose.  The  oxygen  of  the 
air  at  length  acts  on  vasculose,  transforming  it  into  resinous  acids 
soluble  in  alkalies ;  this  being  the  cause  of  Sie  change  which  certain 
woods  undergo  in  contact  with  the  air.  It  dissolves  rapidly  when 
heated,  under  pressure,  at  a  temperature  of  about  180^  C,  with 
caustic  alkalies.  The  products  are  again  a  series  of  acids  at  first  in- 
soluble in  alcohol ;  those  formed  later  being  soluble  in  alcohol,  and 
finally  in  ether.  Baryta  and  lime  produce  the  same  result.  It  is  this 
reaction  of  vasculose  which  is  utilized  in  the  manufacture  of  paper 
from  wood  and  straw.  Heated  with  fused  potassium  hydrate,  vasculose 
is  at  once  transformed  into  ulmic  acid ;  cellulose  giving  rise,  under 
i^mil^r  circumstances,  to  acetic  and  oxalic  acids. 

One  of  the  principal  results  of  the  distillation  of  vasculose  is 
methyl-alcohol ;  in  the  distillation  of  wood,  this  substance  is  in  great 
part  the  source  of  the  acetic  acid.  It  is  well  known  that  those  woods 
which  produce,  on  distillation,  the  largest  amount  of  pyroligneous 
acid  are  the  heavy  woods,  which  are  therefore  most  rich  in  vasculose. 
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The  mean  of  seyeral  analyses  of  yasculose  giyes  the  following 
composition,  C  69*3;  H  5*5 ;  0  35*2  per  cent ;  oorresponding  to  Uie 
formula  Cm^H^Ou.  It  contains,  therefore,  more  carbon,  less  fa jdro^ea 
and  oxygen  than  cellulose. 

Cntose  is,  in  its  chemical  properties,  the  most  interesting  of  all 
the  substances  which  make  up  the  skeleton  of  plants ;  in  its  propertifis 
and  composition  it  approaches  &tty  bodies,  but  differs  from  theni  In 
certain  well-defined  characters.  It  constitutes  a  portion  of  the  epi- 
dermis of  leaves.  Maceration  of  leaves  for  a  month  in  water  at  30^- 
36^  C.  enables  the  vascular  bundles  on  the  one  hand  and  the  epidermal 
membrane  on  the  other  to  be  separated  mechanically ;  a  few  minotea 
immersion  in  boiling  hydrochloric  acid  answers  the  same  pnrpoae. 
The  epidermis  thus  obtained  is  composed  of  three  different  sabstancea ; 
on  the  surface  is  a  resinous  substance  soluble  in  boilii^  alcohol ; 
underneath  are  two  other  membranes  closely  adherent  to  one  another, 
but  possessed  of  different  properties ;  the  innermost  is  composed  of  a 
cellulose-substance  insoluble  in  the  ammoniacal  copper  reagent  except 
after  the  action  of  boiling  hydrochloric  acid,  consisting  principally  of 
paracellulose ;  the  outer  of  these  two  layers  consists  of  a  special 
substance,  cutose. 

The  leaves  of  Agave  famish  a  convenient  source  of  cutose,  which 
can  be  obtained  pure  in  the  following  manner.     The  crude  catoee- 
membrane  is  first  treated  with  boiling  alcohol,  which  dissolves  the 
resin  always  present  on  the  surfiftce  of  leaves ;  the  fatty  substuices  are 
then  removed  by  ether,  and  the  cellulose-substances  are  eliminated 
by  trihydrated  sulphuric  acid ;  vasculose  appears  never  to  occur  in 
the  epidermis.   Pure  cntose,  thus  obtained,  resists  the  action  of  strong 
reagents,  such  as    trihydrated  sulphuric  acid,  hydrochloric    acid, 
ftrnmrniiii,  and  cold  dilute  solutions  of  potassa  and  soda ;  but  oxidising 
agents  and  boiling  alkaline  solutions  produce  in  it  interesting  modifi- 
cations.    Nitric  acid  produces  first  of  all  resinous  substances,  and 
finally  suberic  acid.    DUute  boiling  solutions  of  alkalies  and  even  of 
alkaline  carbonates  dissolve  cutose  and  change  it  into  a  kind  of  soap 
which  is  soluble  in  water,  but  insoluble  both  in  excess  of  alkali  and 
in  alkaline  salts  such  as  sodium  chloride.     The  same  effect  is  pro- 
duced by  baryta,  strontia,  and  lime.    Two  new  fatty  acids  are  formed 
by  the  action  of  bases,  one  solid,  the  other  liquid,  which  the  authors 
propose  to  call  stearocutic  and  oleocutic  acids.     The  latter  resembles 
in  its  character  other  liquid  fatty  acids ;  but  the  former  presents  some 
peculiar  properties.    It  is  white,  fusible  at  76^  0.,  nearly  insoluble 
in  cold  alcohol  and  ether,  and  dissolves  with  difficulty  in  boiling 
alcohol ;  its  best  solvents  are  benzine  and  crystallizable  acetic  acid, 
crystallizing  from  them  in  small  needles ;  when  once  fused  it  yields 
on  cooling  a  resinous  substance  which  is  no  longer  crystallizable.  Its 
combinations  with  alkalies  have  special  properties  which  are  described 
in  detail.  The  two  acids  combine  with  one  another  under  the  influence 
of  boiling  alcohol,  producing  a  double  acid.    Attempts  to  produce 
the  alcohol  of  the  series  of  either  acid  have  at  present  entirely  failed. 
It  would  appear  that  these  two  acids  are  actually  present  in  cutose  in 
an  isomeric  condition  which  can  be  induced  by  a  high  temperature, 
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or  e^en  by  long  exposure  to  light ;  in  this  condition  they  are  insoluble 
in  alcohol,  ether,  and  dilute  alka^ne  solutions. 

The  resinous  substance  Tvhich  covers  the  surfiftce  of  leayes  soluble 
in  alcohol  becomes  absolutely  insoluble,  without  changing  its  com- 
position, by  heating  above  100^  C. 

The  analysis  of  the  potassa,  lime,  and  baryta  salts  of  these  two 
adds  gives  the  following  results: — Stearocutic  acid,  C  75*2,  H  11*7, 
O  13*1  per  cent,  or  0.3^0.;  Oleocutic  add,  C  66*6,  H  9*4, 
O  25  per  cent,  or  GUHmOs*  Neglecting  the  small  quantities  of 
lime  and  of  calcium  phosphate  in  the  cuticle,  we  may  say  that  it  is 
composed  of  five  equivalents  of  oleocutic  and  one  of  stearocutic 
acid ;  giving  nearly  the  percentage  composition,  C  68*2,  H  10, 
0  21-8. 

Ciitose  occurs  not  only  on  the  surfiftce  of  leaves,  flowers,  fruits,  and 
stems;  it  penetrates  also  into  the  interior  of  organs,  and  may 
constitute  as  much  as  43  per  cent  of  bark ;  it  is  fotmd  also  in  fibro- 
vasonlar  bundles. 

In  the  process  of  maceration  by  which  the  fibrovascular  btmdles 
are  separated  in  hemp  and  flax,  a  fermentation  is  set  up  accompanied 
by  the  presence  of  amylobacteria,  which  dissolve  the  cellulose-tissue 
that  holds  the  fibres  together.  The  fermentation  is  of  the  kind  known 
as  pectic  fermentation,  and  results  from  the  development  out  of 
pectose  of  metapectic  add  which  is  soluble  in  water.  The  authors 
suggest  that  in  the  important  processes  of  the  preparation  of  flax  and 
hemp  fibre,  the  ordinary  mode  of  maceration  may  be  replaced  by  a 
chemical  maceration  (rouiss<ige  chimique)^  by  wluch  the  pectese  or 
caldum  pectate  may  be  converted  inte  metapectic  add,  and  the  cutose 
and  vasculose  into  resinous  adds,  and  the  fibrovascular  bundles  thus 
liberated  by  means  of  caustic  or  carbonated  alkalies  much  more 
economically  and  advantageously  than  by  the  method  at  present 
employed. 

The  subsequent  process  of  bleaching  the  fibres  of  flax  and  hemp 
depends  on  the  removal  of  the  last  traces  of  cutose,  vasculose,  and 
pectose.  The  last  may  be  advantageously  eliminated  by  means  of  an 
alkaline  carbonate;  ihe  latter  by  some  oxidizing  agent  such  as 
dilorine,  the  hypochlorites,  oxygenated  water,  nitric  acid,  or  potas- 
sium manganate,  and  then  washing  with  an  alkcdine  solution  to  remove 
the  resins  formed  as  the  result  of  the  oxidation.  This  is  identical  in 
prindple  with  the  ordinary  process  of  bleaching. 

The  perfectly  pure  fibres  thus  separated  are  composed  of  cellulose 
and  paraoellulose,  as  is  shown  by  their  chemical  reactions.  They  may 
be  obtained  from  flax  and  hemp  by  the  methods  described,  of  as  great 
fineness  as  threads  of  silk,  and  they  take  pigments  as  well.  The 
authors  propose  for  the  substance  the  name  **  fibrisoie." 

Structure  of  Leaves  in  Selation  to  Hyctitropism.* — In  this 
abstract  D.  D.  Cunningham  discusses  the  *' relation  of  particular 
structural  features  in  certain  leaves  to  the  phenomena  of  nyctitropism, 
and  movemente  inddent  on  stimulation  by  concusdon."    The  con- 

•  Proc  Roy.  Soc.,  xxxiv.  (1«82)  pp.  26S-72. 
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timetila  omns  appear  to  be  epeeuJlj  chareoleriied  bj  die  potoas 
nature  of  ueir  oomponent  tiasnea ;  the  more  or  lew  complete  apoogjr 
texture  thoa  defeloped  is  fitted  to  allow  of  the  ready  diatributiaa  of 
fluid  contenta.  Wnere  most  deyeloped,  aa  in  Mimo§a  pudieay  then 
are  seen  nmnerona  finely  porous  cella,  and  maBBoa  whioh,  in  addition 
to  the  fine  porea,  have  one  or  more  large  oetiola.  Large  int^roellular 
epaoea  are  also  well  deyeloped,  and  the  vaacular  bundles  are  diarao- 
teriaed  by  an  abundance  of  porous  elements.  Local  difforences  in 
the  strength  of  the  formed  elements  of  the  tissues,  and  the  amount  of 
protoplami  and  of  chlorophyll  corpusdea  are  also  apparrat.  It  ia 
pointed  out  that  those  areas  in  whidi  diurnal  functiomd  actirity  and 
the  incident  increased  absorption  and  tension  must  attain  a  maximum, 
are  also  those  in  which  greatest  fiMnlities  for  the  redistribution  of 
fluids  are  provided  by  uie  nature  of  the  structure.  These  must, 
then,  on  the  remoyal  of  the  light,  tend  to  arrive  most  rapidly  at  their 
passive  condition,  and  the  dumges  consequent  on  this  are  probably 
the  cause  of  the  early  development  of  the  ''maximum  nocturnal 
position." 

Transparent  Dots  in  Leayes.*— T.  Bokomy  has  made  a  series  of 
observations  on  the  transparent  dots  in  leaves,  in  a  large  number  of 
natural  orders,  chiefly  belonging  to  the  Qymnospermad,  Monoooty- 
ledones,  Apetalie,  and  Ckunopetabd.  The  following  are  the  more 
important  general  results: — 

In  a  great  majority  of  cases  the  dots  are  organs  of  secretion,  which 
may  be  dassified  as  follows : — 

1.  Besin-  or  Oil-glands,  (o^  Resin-ceUs  cause  transparent  points 
in  the  Laurineaa,  Monimiaoes,  P^eracee,  a  few  Myrsineao,  Meliaceeo, 
Bapindacees,  Canellaoeea,  Anonacead,  and  MagnoliacesB.  (h)  Besin- 
cavities  give  this  appearance  in  iSaZtd^no,  the  Myopoiinen,  Myrsineaa, 
some  Pnmulacete,  Samydesd,  MyrtaoeaB,  some  Legnminose,  Butacete, 
and  Hypericineie.  A  clear  diistinotion  between  these  two  is  not 
always  so  easy  as  might  at  first  sight  be  supposed ;  a  close  connection 
may  be  established  between  resin-cells  and  lysigenous  resin-cavities. 
The  latter  merely  represent  groups  of  cdls  which  secrete  resin 
internally;  the  former  similar  solitary  cells.  In  the  former  the 
membranes  of  the  secreting  cells  are  finally  absorbed,  being  only 
rarely  permanent,  as  in  Myrospermum^  while  in  solitary  resin-cells  the 
persistence  of  the  membrane  is  the  rule,  its  absorption  the  exception. 
SchizogenouB  resin-cavities  differ  somewhat  more  decidedly  from 
resin-glands.  They  resemble  lysigenous  resin-cavities  in  the  grouping 
of  secreting  cells,  but  differ  both  from  them  and  frx>m  the  unicellalar 
resin-glands  in  the  secretion  collecting  outside  the  cells.  In  many 
families,  as  for  example  the  Laurineee,  where  there  are  internal  glands, 
external  glands  are  wanting. 

The  author  considers  tibe  resins  and  volatile  oils  as  true  secre- 
tions. In  some  cases,  as  in  Laurineae  and  Piperacefls,  it  is  certain 
that  the  resin  is  made  no  farther  use  of  after  its  first  excretion ;  and 
in  no  case  was  he  able  to  detect  any  resoiption  of  it.    Volatile  oils 

♦  Flora,  Ixv;  (1882)  pp.  339-50,  356-68,  371-81,  387-07,  411-7. 
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and  resiiiB  muBt  be  regarded  as  equivalent  in  function ;  they  occur 
ooDfltantlj  intermixed,  and  a  volatile  oil  frequently  passes  over  into 
a  reain  from  contact  with  the  air. 

2.  Cells  with  mnoilaginoos  membrane,  (a)  Mucilage-cells  of 
the  inner  tissue  of  the  leaf  cause  transparent  dots  in  the  Laurineee 
and  AnonaceflB.  (h)  Groups  of  epidennal  cells  with  mucilaginous 
inner  membrane  give  this  appearance  in  Stylogyne  (Myrsineie), 
Gnidia  invducrata  (Daphnoidece),  and  some  Sapindacefe.  The  mucilage 
is  in  these  cases  always  derivea  from  the  cell-wall,  which  has  become 
thickened  at  the  expense  of  the  cell-cavity.  Its  physiological  function 
is  at  present  tmcertain. 

8.  Crystal-containing  cells,  (a)  Cells  with  clusters  of  calcium 
oixalate  appear  as  transparent  dots  m  the  leaves  of  some  Euphorbiacesd, 
the  AlangiesB,  CombretaceflB,  some  Meliaceaa,  and  some  Rhanmeee; 
the  latter  containing  also  single  crystals.  (&)  Cells  with  raphides 
of  calcium  oxalate  cause  transparent  dots  in  the  DioscoresB,  SmilacesB, 
Decumaria  (Saxifragaceffi),^Ampelideed,  Balsamineas,  and  some  Tem- 
atroemiacea. 

These  deposits  of  calcium  oxalate,  which  are  often  accompanied 
by  mucilaginous  substances,  must  also  be  regarded  as  secretionS| 
although  instances  are  known  in  which  these  crystals  are  resorbed. 

Spicular  cells  also  occur  as  transparent  dots  and  streaks,  as  in 
Mauiabea  and  Qnetum. 

As  regards  the  systematic  value  of  transparent  dots,  this  can 
only  be  tdken  into  account  if  the  term  is  used  in  a  somewhat  enlarged 
sense,  to  include  not  only  visible  dots,  but  such  also  as  are  concealed 
in  the  tissue,  and  can  be  made  out  only  by  section  and  under  the 
Microscope.  With  this  meaning  of  the  term,  the  pressure  of  raphidea- 
sacs  in  the  leaves  is  constant  m  the  DioscoreeB,  Smilacead,  and  Tac- 
cacesB,  although  seldom  producing  visible  transparent  dots.  The 
leaves  of  the  Laurine»  are  always  abtmdantly  perforated  either  with 
mucilage-  or  resin-cells,  or  with  both.  The  occurrence  of  cells  with 
mucilaginous  membrane  in  the  interior  of  the  leaf  has  been  observed 
only  in  the  Laurine»  and  Anonacete.  Oil-  or  resin-cells  are  constant 
in  the  Piperaceed  and  Monimiacesd ;  from  the  latter  order  they  are 
never  absent;  in  the  former  their  detection  fJEoled  only  in  three 
species  of  Piper,  Internal  glands  with  brown  radiately  crystalline 
reain  are  characteristic  of  the  Myrsineas,  and  but  rarely  wanting  in 
them ;  they  are  less  common  in  the  Primulacea.  In  the  Myrtf^eo 
the  presence  of  oil-cavities  is  characteristic  of  three  of  the  suborders 
rChfunadlaucieffi,  L^tospenne»,  and  Myrtesa),  while  they  are  absent 
mm  the  other  two  (Bamngtoniesd  and  LecythidesB). 

^inaity  of  Leayei.* — ^E.  Her  finds  that  the  epinasty  of  leaves, 
tiiat  18,  ihe  iendesioj  of  leaves  to  bend  downwards  owing  to  the  more 
rapid  growth  of  the  upper  surfiuM — ^is  attributable  to  Sxe  following 
conditions:— (!n  It  is  tiie  result  of  the  development  of  ihe  palisade- 
oeUa  of  the  leaf  from  the  influence  of  light.  ^2)  Transpiration  is  not 
to  its  development.    (8)  Neither  is  assimilation  nor  the 

*  Gomptes  Bendug.  xov.  (1882)  pp.  1288-42. 
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prodtiction  of  chlorophyll  neoesBary  to  this  result     These  latter  ( 
ditions,  however,  though  not  indispensahle,  indirectly  &toiit  eptnaitj 
by  promoting  the  doTelopment  of  the  palimde-cells. 

Starch-generators  and  ^^^ment-bodies.* — ^A.  F.  W.  Sohimper 
applies  the  general  term  Ploiiid  to  the  solid  bodies,  chlorophyll-bodlea^ 
starch-generators,  and  pigment-bodies,  designating  them  respectivdj 
CMoroplaaiidSy  LeucoploBtidSy  and  Ckromoplasiids,  ChloroplMtidg  an 
always  formed  from  lencoplastids,  by  iocrease  of  size  combined  with 
development  of  the  pigment ;  chromoplastids  always  from  leacoplafltkii 
and  chloroplastids.  The  plastids  frequently  have  an  active  li£i> 
assimilating  or  producing  starch  at  the  expense  of  already  aasimilated 
materials,  multiply  by  division,  &c  But  others  have  either  very  litde 
vital  function  or  none  at  all,  as  in  the  case  of  the  lencoplastids  in  the 
epidermis  of  most  plants,  and  the  chromoplastids  of  flowers  and  fruxte^ 
and  of  the  carrot  These  passive  plastids  have  very  often  a  more  or 
less  completely  crystalline  form,  and  are  doubly  refractive.  The 
active  plastids  are  always  round  in  the  higher  plants. 

Many  of  these  passive  plastids  have  in  fact  been  described  as 
crystals,  as  those  of  the  carrot  and  of  Neotiia  mdut^anM.  In  ihe  cacrot 
they  are  usually  rectangular  plates  or  narrow  rhombs,  to  which  starch- 
grains  are  attached.  Li  form  and  optical  properties  they  agree  witii 
crystals  of  the  rhombic  system.  The  brown  chromoplastids  of  NeoiUm 
are  also  often  of  regular  rhombic  or  triangular  form,  and  also  usually 
have  starch-grains  attached  to  them.  In  other  flowers  and  frnits  are 
two-  or  three-pointed  plates,  the  former  oval,  fusiform,  or  aoicolar; 
less  often  the  chromoplastids  are  rod-shaped  and  rounded  at  the  ends. 
But  the  plastids  have  sometimes  less  regular  crystalline  forms,  as  those 
of  the  carrot  and  NeotHa,  but  still  are  distinctily  crystals,  and  doubly 
refractive.  In  some  flowers,  like  those  of  Tropc8olum  and  Eck^xria, 
the  chromoplastids  are  much  less  regular  and  crystalline,  and  in 
Asphoddine  have  even  a  rotmded  outline  with  indications  of  two  or 
three  edges.  In  Iris  Pseudacortu  the  plastids  are  disk-shaped  ot 
irregular,  or  of  a  rounded  triangular  form.  In  other  flowers  and 
fruits  the  plastids  are  quite  round. 

The  lencoplastids  are  sometimes  also  doubly  refractive,  and  vary 
in  form  between  flatly  fusiform  and  rod-shaped.  Regularly  fusifonB 
chloroplastidB  occur  in  the  epidermis  of  leaves,  where,  at  an  early 
stage,  they  are  colourless.  These  crystalline  lencoplastids  agree  in 
everything  except  colour  with  chromoplastids,  and  sometimes  become 
directly  transformed  into  them. 

Although  these  plastids  would  be  determined  by  the  orystaUograph 
to  be  crystals,  yet  they  differ  from  true  crystals  in  some  important 
points.  They  are  composed,  at  least  sometimes,  of  vital  protoplaon, 
although  it  may  sometimes  be  dormant  or  nearly  so.  Under  certain 
conditions,  they  have  the  power  of  entering  again  into  vital  activity, 
losing  more  or  less  of  their  form.  Sometimes  they  generate  in  their 
interior  large  quantities  of  starch,  and  become  more  or  less  rounded, 
or  under  the  influence  of  light  they  become  transformed  into  chloro- 
plastids. 

*  Bot  Centralbl.,  xiL  (1882)  pp.  175-8. 
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The  derelopment  of  crystalline  plastids  resembles  in  general  terms 
that  of  true  crystals,  especially  the  freezing  of  a  drop  of  water,  bnt  is 
mnch  slower  in  fully  developing.  The  anthor  believes  that  this  is 
doe  to  a  true  process  of  crystallization,  and  that  plastids  are  examples 
— the  only  ones  at  present  known — of  crystals  composed  of  vitally 
active  protoplasm. 

In  a  paper  on  the  same  snbject,  A.  Meyer  *  proposes  a  somewhat 
different  terminology.  To  the  minnte  bodies  termed  plastids  by 
Schimper,  from  which  chlorophyll-grains,  pigment-bodies,  or  colourless 
substances  are  eventually  developed,  he  applies  the  term  Anaplasts. 
The  starch-generators  are  anaplasts  in  which  starch-grains  are 
developed.  The  pigment-bodies  he  proposes  to  call  Chromoplasti,  the 
chlorophyll-grains  Autoplasts,  And  since  anaplasts,  chromoplasts,  and 
antoplasts  are  all  nearly  related  in  structure  and  origin,  he  includes 
ihem  in  the  common  term  TrophopUuti. 

In  angiosperms  the  multiplication  of  trophoplasts  appears  always 
to  take  place  by  division.  This  is  especially  the  case  with  autoplasts, 
which  are  never  formed  directly  out  of  protoplasm.  It  would  appear 
that  every  living  cell  must  contain  trophoplasts,  which  have  been  found 
in  sieve-tubes  and  in  sclerenohymatous,  parenchymatous,  and  epi* 
dermal  cells.  No  resorption  of  the  trophoplasts  ever  takes  place ; 
they  develope  into  anaplasts,  chromoplasts,  or  autoplasts.  They 
perish  only  when  the  cell  itself  dies. 

Honey-glands  of  Crucifer».t — J.  Yelenovsky  does  not  agree  with 
the  proposal  to  use  the  position  of  the  honey-glands  in  OrucifersB  as  a 
primary  character  for  the  classification  of  the  genera.  It  is,  however, 
of  secondary  use,  since  the  form  of  the  honey-glands  corresponds  not 
only  with  the  form  and  nature  of  the  fruit,  but  also  with  the  habits  of 
the  plant.  It  corresponds  also  with  the  form  and  structure  of  the 
flower,  since  the  honey-glands  are  emergences  from  the  receptacle, 
and  are  entirely  dependent  on  the  form,  size,  and  structure  of  the  parts 
of  the  flower.  Their  development  depends  especially  on  the  suppres- 
sion or  otherwise  of  any  of  the  stamens;  those  connected  wi^  the 
shorter  stamens  are  always  present  The  author  found  no  species 
from  which  honey-glands  are  entirely  absent. 

Organs  intermediate  between  Boot  and  Leaves4'-B.  Clos  pro- 
poses the  term  "  phyllorhize "  for  organs  intermediate  between  root 
and  stem,  which  cannot  be  brought  under  any  morphological  scheme, 
such  as  the  finely  divided  so-<»lled  **  leaves  "  of  mftny  water-plants. 
They  pass  over  into  true  leaves  either  suddenly,  as  in  Trapa^  S^rtnta, 
and  jioUa,  or  gradually,  as  in  lAmnophila^  MyriophyUum,  and  Elaiine. 
The  submerged  vegetative  parts  of  Utrictdaria  combine  the  characters 
of  root,  stem,  and  leaf.  The  pitchers  of  Utriadaria,  NepefUhe$^  Cepha- 
loiu$^  and  Lischidia  are  not,  according  to  ^e  author,  metamorphosed 
leaves  or  hairs,  but  independent  morphological  structures. 

•  Bot  Centralbl.,  xii.  (1882)  pp.  814-7. 

t  On  the  Honey-glandB  in  Crucifene  (in  Magyar) ;  Pragae,  1882.  See  Bot. 
CentralbL,  xii  (1882)  p.  264. 

X  M^DL  Acad.  Sci.  Touloaae,  1882  (1  pL).  See  Bot  Oentralbl.,  xii.  (1882) 
p.  293. 
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Sieva-Tubet.* — Oonttniiiiig  bis  investigation  of  neye-tabet,  E.  de 
Jftnoiewaki  luui  now  made  an  exhanstive  compariBon  of  their  stnietare 
in  tike  difiiarent  nrimary  sections  of  the  vegetable  kingdom,  with  the 
following  general  reaolts : — 

The  elements  of  sieve-tubes  are  always  prismatic  in  farm^  more  or 
less  elongated,  and  tnmcated  transversely  or  obliquely.  Their  walls 
are  composed  of  pore  cellulose,  and  are  never  li^iified ;  they  always 
have  a  larger  or  smaller  number  of  pores,  which  either  permanently 
retain  this  structure  (in  vascular  cryptogams),  or  soon  become  per- 
forated and  transformed  into  true  sieves  (phanerogams).  The  mature 
elements  are  sometimes  empty  (gymnosperms),  sometimss  they  contain 
a  parietal  layer  of  granular  protoplasm  (vascular  cryptogams  and 
angiosperms) ;  the  nucleus  is  idways  wanting. 

In  vascular  cryptogams  the  elements  of  the  sieve-tubes  are  no 
longer  than  those  of  the  parenchymatous  tissue.  They  contain  pro- 
teinaceous  globules  adhenng  to  the  parietal  protoplasm,  and  collected 
below  the  pores.  The  lateral  and  terminal  walls  are  furnished  with 
a  larger  or  smaller  number  of  pores.  The  membrane  of  these  pores 
is  never  perforated,  and  presents  an  obstacle  to  the  interoommunicaticm 
of  the  contents  of  adjoining  elements ;  it  is  generally  homogeneous, 
and  composed  simply  of  ceUulose ;  it  is  sometimes  pieroed  by  calloee 
cylinders  (as  in  PUri$  aqiUUnd).  The  sieve-tubes  are  not  influenced 
by  the  time  of  year,  but  maintain  the  same  condition  during  &eir 
whole  existence. 

In  gymnosperms  the  life  of  the  sieve-tubes  may  be  divided  into 
two  epochs,  evolutive  and  passive.  During  the  first  period  the  pores 
situated  in  the  walls  of  the  young  tubes  produce  cidlose  substance, 
and  are  transformed  into  sieves  covered  and  closed  by  callus;  at 
this  period  the  elements  of  the  tubes  contain  parietal  protoplasm, 
and  resemble  those  of  vascular  cryptogams.  During  the  second 
period  the  tubes  are  totally  destitute  of  protoplasm,  and  are  con- 
sequently inert;  but  there  is  a  communication  between  adjacent 
tubes,  the  sieves  losing  their  callas  towards  the  dose  of  the  evolutive 
period. 

In  dicotyledons  the  structure  is  more  complicated,  and  the  life  of 
the  sieve-tubes  may  be  divided  into  four  periods : — evolutive,  active, 
transitory,  and  passive.  During  the  first  period  the  cambial  cell  is 
not  transformed  directly  into  an  element  of  the  sieve-tube,  as  in  gym- 
nosperms ;  it  always  divides  longitudinally,  and  produces  on  one  side 
an  element  of  the  sieve-tube,  on  the  other  side  a  mother-cell  of  the 
liber-parenohyma,  or  companion-cells,  usually  two  in  number.  In 
the  elements  thus  formed  the  pores  of  the  walls  or  the  whole  of  the 
horizontfld  septa  are  covered  with  a  callose  substance,  and  become 
perforated  into  true  sieves  composed  of  a  delicate  network  of  celluloee 
and  a  callose  envelope.  From  this  moment  the  sieve-tubes  have 
entered  their  active  period,  characterized  by  the  sieve-structure,  and 
by  the  intercommunication  of  the  protoplasmic  contents  of  adjacent 
elements.  This  period  sometimes  lasts  for  months  or  years.  In 
some  cases  {Aristohchta  Sipho,  Fagus,  TiUoy  Bo8a)  the  sieve-tubes  in 

♦  Ann.  Soi.  Nat,  xiv.  (1882)  (6  pis.).    Of.  this  Jonmal,  ii.  (1882)  p.  370. 
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tiuB  oonditioii  are  not  affected  by  changes  of  season ;  in  others  (  Vitie^ 
Teeama)  the  sieyes  dose  np  before  winter,  and  open  again  in  the 
spring,  from  the  swelling  and  contraction  of  the  callose  substance 
which  covers  them.  During  the  whole  of  the  active  period  the  tubes 
contain  protoplasm,  a  larger  or  smaller  quantity  of  a  ^proteinaceous 
muoilaginons  substance  (as  in  Tilia,  Vit%0^  Fagus,  &o,^y  and  sometimes 
starch  (Ft^w,  Teeama,  Fiigug).  The  transitory  period  usually  lasts 
only  for  a  short  time,  and  is  independent  of  the  time  of  year;  in 
ViiU  and  Pyru$  it  commences  in  the  autumn.  During  this  period  the 
elements  of  the  sieve-tubes  gradually  lose  their  contents ;  the  sieves, 
previously  closed  by  callus,  again  open,  from  the  complete  absorption 
of  this  substance.  They  have  now  entered  the  passive  period,  are 
destitute  of  all  organized  contents,  and  totally  inert ;  the  sieves  being 
reduced  to  a  delicate  network  of  cellulose. 

In  monocotyledons  the  development  and  behaviour  of  the  sieve- 
inbes  is  precisely  the  same  as  in  dicotyledons ;  their  existence  may  be 
divided  into  four  periods.  The  fibrovascular  bundles  are,  however, 
dosed,  having  no  cambium-zone  capable  of  producing  new  sieve-tubes 
to  replace  those  that  have  become  passive.  The  active  period,  there- 
fore, lasts,  as  in  vascular  cryptogams,  so  long  as  the  life  of  the  organ 
requires  them.  The  passive  period  is,  in  &ct,  manifested  only  in  very 
old  riiizomes,  as  in  PhragmUet.  In  our  climate  the  active  tubes 
possess,  like  those  of  Yitis,  the  power  of  closing  the  sieves  in  autumn 
and  opening  them  again  in  spring.  The  elements  of  the  active  sieve- 
tnbee  contain  no  starch  nor  any  mucilaginous  substance;  nor  does 
their  parietal  protoplasm  contain  any  proteinaceous  globules,  which 
amear  to  be  absorbed  in  spring,  and  to  contribute  to  the  density  and 
refrangibility  of  the  protoplasm. 

Sieve-tubes  have,  therefore,  not  the  same  structure  in  all  vascular 
plants;  it  becomes  more  and  more  complicated,  more  and  more 
characteristic,  and  more  and  more  adapted  to  fulfil  a  physiological 
function,  with  the  elevation  of  the  plant  in  the  scale  of  organized 
beings. 

Adventitious  Boots  of  Monocotyledons.*— A  careful  study  made 
by  L.  Hangin  of  the  origin  and  insertion  of  the  adventitious  roots  of 
monocotylMlons  has  led  to  the  following  results : — 

In  all  monocotyledons  the  adventitious  roots  originate,  in  accor- 
dance with  the  constitution  of  the  tissfles  of  the  stem,  in  a  special 
meristem  formed  from  the  peripheral  layer  of  the  central  body. .  The 
central  body  and  the  cortex  of  the  young  root  only  appei^  to  be 
farmed  from  this  meristem;  its  cap  is  derived  from  me  internal 
layen  of  the  cortex.  This  meristem,  which  the  author  calls  the 
did^ogemma  layer^  devdopes  also  a  special  system  of  fibrovascular 
bimdles  intermediate  between  the  root  and  tha  stem.  This  system 
varies  in  its  arrangements  in  different  groups  of  monocotyledons. 

In  the  first  and  largest  group,  with  annual  or  perennial,  aerid  or 
underground  stem,  these  bundles  constitute  a  network  which  dways 
occupies  the  periphery  of  the  centrd  body,  the  radidfertmi  network. 

•  Ann.  8<jl  Nat.,  xir.  (1882)  pp.  216-863  (8  pb.). 
8er.  2.— Vol.  XXL  r  *^^^T^ 
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It  IB  BometiineB  developed  through  the  whole  extent  of  the  stem  ( Awesf, 
Aeanu) ;  BometimeB  it  oocim  only  at  the  nodes  (^Goiwdllaria)  ;  some- 
times it  is  found  at  the  hase  of  the  stem  (AnihoUftOj  Asphodelu^ 
Croaui).  This  network  is  in  connection,  on  one  hand,  with  Uie  low€r 
termination  of  the  common  bandies;  on  the  other  hand,  with  the 
Tascular  and  liber-plates  of  the  root  In  a  second  gronp  of  mcmo- 
ootyledons,  those  with  a  yariable  growth  in  thickness,  the  diotyo- 
ffenoos  layer,  instead  of  losing  its  activity  immediately  after  tiie 
development  of  the  roots,  as  in  the  first  class,  preserves  its  activity  for 
a  time.  The  dictyogenoos  layer  then  sometimes  {Aloe)  developes 
several  plates  of  anastomosing  bundles,  on  which  the  adventitious 
roots  are  inserted  at  varying  depths ;  its  activity  then  extends  as  €eu:  as 
the  protective  sheath  or  endoderm.  Sometimes  (Agave)  the  dictyo- 
genous  layer  retains  its  active  condition  through  the  whole  life  of 
the  plant,  and  incites  the  formation  of  a  great  mass  of  fibrovascular 
bundles,  thus  favouring  the  formation  of  a  large  number  of  adven- 
titious roots.  In  DraccBna  and  Tueca  the  diotyogenous  layer  is  re- 
placed by  a  secondary  meristem  which  determines  the  formation  of 
the  bundles  without  relation  to  the  leaves ;  on  these  are  inserted  the 
adventitious  roots.  The  structure  of  the  PandanaceiB  and  Palma 
prevents  the  formation  of  this  radiciferous  network ;  in  these  plants 
the  diotyogenous  layer  organizes  the  roots ;  the  fibrovascular  bundles 
penetrate  more  or  less  deeply  into  the  central  body,  and  meet  the 
oommob  bundles. 

Two  kinds  of  stem  may  be  distinguished  in  monocotyledons,  those 
with  and  those  without  roots.  The  latter,  supporting  the  organs 
of  reproduction,  and  often  the  leaves,  never  possess  the  power  of 
growth  in  thidmess.  Their  structure  is  very  constant,  and  is 
characterized  by  the  existence,  at  the  boundary  of  the  cortex  and 
central  body,  of  an  external  sheath  formed  by  the  lignification  of  the 
external  layers  of  the  central  body,  and  forming  the  chief  organ  for 
support  in  the  stem.  8tems  provided  with  roots  are  very  variable  in 
their  structure,  and  are  characterized  by  the  existence  of  a  diotyo- 
genous layer,  and  by  the  presence  of  the  endoderm  formed  from  the 
internal  cortical  layer.  They  may  increase  in  thickness  temporarily 
(Aloe,  Apicia),  or  permanently  (Yucca,  Drachma) ;  but  the  stems  of  most 
monocotyledons  (PandanacesB,  Some  Paknie,  Liliacead,  Iride®,  <S^.)  have 
no  such  power.  The  generating  zone  or  ring  of  growth  described  bv 
some  anatomists,  is  only  the  diotyogenous  layer,  the  function  of  whicn 
is  to  develope  the  roots  and  the  fibrovascular  system  which  connects 
the  root  with  the  stem. 

Generation  of  Heat  by  Arum  italicum.*— O.  Eraus  has  tested 
the  elevation  of  temperature  which  accompanies  the  unfolding  of  the 
Bpathe  and  the  opening  of  the  flowers  of  Arum  ttoZieam,  and  found 
^at  where  a  thermometer  was  placed  in  the  midst  of  five  opening 
Bpatbes  it  rose  from  I?''  *  7  to  44^  *  7  C.  The  heating  commences  at  the 
Apex  of  the  spadix,  where  it  is  most  considerable,  and  proceeds  down- 

»,«  *.  AbhandL  Naturforsch.  Ges.  HaUe,  xvi.  (1882)  (2  pis.).    See  Bot,  OentialbL. 
*»i- (1882)  p.  224.  -'v   r    /  , 
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wards  ;  the  eloTation  of  temperature  of  the  anthers  takes  place  much 
later,  and  is  less  considerable ;  the  female  flowers  experience  none  at 
alL  The  stigmas  are  mature  considerably  before  the  anthers,  and  the 
object  of  the  phenomenon  is  eyidentlj  the  attraction  of  insects  to 
assist  in  cross-fertilization;  it  disappears  as  soon  as  its  purpose  is 
accomplished;  and  the  insects  are  imprisoned  by  an  arrangement  of 
hairs  until  the  anthers  discharge  their  pollen. 

Formic  and  Acetic  Acids  in  Plants/ — Dr.  Bergmann  sums  up 
the  results  of  his  investigations  as  to  the  occurrence  and  import  of 
formic  and  acetic  acids  in  plants  as  follows  : — (1)  Formic  and  acetic 
acids  are  met  with  as  constituents  of  protoplasm  throughout  the  whole 
of  the  Tegetable  kingdom  in  the  most  various  portions  of  the  plant- 
organism,  and  both  in  chlorophyllaceous  and  non-chlorophyllaceous 
forms.  (2)  Formic  and  acetic  acids  are  to  be  regarded  as  constant 
products  of  metastasis  in  vegetable  protoplasm.  (3)  It  is  probable 
that  other  members  also  of  the  unstable  group  of  fatty  acids,  as  for 
instance,  propionic  acid,  butyric  acid,  caproic  acid,  or  even  the  whole 
group,  are  universally  distributed  in  the  vegetable  kingdom.  (4)  An 
increase  of  the  amount  of  unstable  acids  takes  place  in  a  plant- 
organism  when  its  assimilation  is  interfered  with  by  deprivation  of 
light,  i.e.  when  put  into  a  state  of  starvation  (inanition).  (5)  Formic 
and  acetic  acids  accordingly  belong  to  the  constituents  of  retrogressive 
tissue-metamorphosis.  It  has  been  premised  that  the  homologous 
unstable  fatty  acids  have  a  similar  import  in  vegetable  tissue-meta- 
morphosis. ^6)  No  increase  in  the  amount  of  unstable  acids  takes 
place  in  a  plant-organism  which  is  withdrawn  for  a  period  from 
the  light,   under  the  minimum-temperature   required  for  growth. 

(7)  Accordingly  the  formation  of  formic  and  acetic  acids  in  a  plant 
seems  to  take  place  to  a  certain  degree  independently  of  respiration. 

(8)  Acetic  and  formic  acids  are  mainly  to  be  regarded  as  decomposi- 
tion products  of  the  constituents  of  vegetable  protoplasm. 

Fertilization  of  Flowers  by  In8ect8.t~H.  Miiller  continues  a 
detailed  report  of  observations  on  this  subject,  supplementary  to  his 
work  '  Die  Befruchtung  der  Blumen  durch  Insekten,'  and  defends 
the  above  title  from  strictures  brought  against  it  by  Behrens  and 
others. 

Influence  of  the  Electric  Light  on  the  Development  of  Plants.^ 
— P.  P.  D^herain's  experiments  were  made  at  the  Palais  d'ludus- 
trie  during  the  Paris  Electrical  Exhibition  of  August  1881.  A 
greenhouse  was  divided  into  two  compartments,  one  glazed  with 
blackened  perfectly  opaque  glass,  whilst  the  other  was  exposed  to 
the  ordinary  diffused  daylight  of  the  Exhibition  building.  The 
darkened  chamber  was  illuminated  continuously,  night  and  day,  by  a 
2000  candle  arc-light  from  a  Gramme  machine.     The  transparent 

•  Bot.  Ztg.,  xl.  (1882). 

t  VerhaDdl.  naturhistor.  Yet,  preoBS.  Bheinlande  n.  Westfalens,  xxxix.  (1882) 
pp.  1-104  (1  pi.). 

1  Ann.  Agronomiques,  vii.  (1882)  pp.  551-75.  See  Joum.  Chem.  Bac, 
AbBtr.,  xliv.  (1883)  pp.  105-7. 
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chamber  wm  illmninated  at  ni^^t  onlj  hj  the  electric  li^t    Frte 
series  of  oompsrstiTe  obserrstioiis  were  maide,  tib.  : — 

1.  Plants  exposed*  night  and  day  to  the  electric  light  alone. 

2.  Plants  exposed  during  the  day  to  the  diffosed  daylight,  and 
during  the  night  to  the  electric  light 

8.  Plants  liTing  during  the  day  in  the  open  air,  and  receiring  the 
electric  illumination  at  night 

4.  Plants  passing  the  day  in  the  diffuse  daylight,  and  the  night 
in  darkness. 

6.  Plants  liying  normally  in  a  garden. 

The  plants  sateiitted  to  experiment  were  barley,  flax,  beans,  and 
a  number  of  garden  and  greenhouse  plants. 

Action  of  the  Uf^oteded  Light. — At  the  end  of  sev^i  days  the 
naked  electric  light  was  seen  to  haye  an  injurious  effect  both  on  those 
plants  which  were  constantly  subjected  to  it,  and  in  a  lees  degree  on 
those  which  were  exposed  to  it  during  the  night  only.  The  lesTee 
blackened,  withered,  and  dropped  off;  the  injuiy  was  confined  to  the 
epidermal  layers,  and  was  due  to  the  direct  impact  of  the  luminous 
radiations  (and  not  to  the  formation  of  nitrogen  oxides) ;  for  where 
one  leaf  was  partly  shaded  by  another,  a  sharp  line  was  photographi- 
cally impressed. 

Experiments  on  Elodea  eoModentiSj  submerged  in  flasks  of  water, 
showed  that  while  the  diffuse  daylight  of  the  building  was  unable  to 
cause  decomposition  of  carbonic  anhydride  and  evolution  of  oxygen, 
the  direct  rays  of  the  electric  light  were  able  to  do  so,  about  as  much 
oxygen  being  obtained  during  an  exposure  of  four  or  fiye  days  and 
nights  to  the  electric  light  as  could  be  obtained  in  an  hour  or  so  in 
bright  sunlight  At  ue  end  of  fifteen  days  the  arc-lights  were 
inclosed  in  globes  of  transparent  glass,  Siemens'  just  published 
experiments  haying  shown  that  the  injurious  action  of  the  direct  radi- 
ations was  thereby  modified. 

Action  of  the  Protected  Light. — ^A  number  of  fresh  and  uninjured 
plants  were  placed  in  the  greenhouse,  and  in  addition  sowings  of  barley, 
oats,  peas,  maize,  beans,  which  had  just  appeared  above  the  ground. 
All  the  seedlings  exposed  exclusively  to  ^e  electric  light  perished 
sooner  or  later,  and  the  leaves  of  some  of  them  were  blackened  as 
with  the  naked  light  The  mature  plants,  on  the  other  hand,  con- 
tinued to  vegetate,  but  in  no  case,  save  a  plant  of  barley,  were  flowers 
and  seeds  produced,  the  vegetation  being  purely  foliaoeous.  The 
barley  grains  were  normal,  and  germinated  on  being  sown.  The 
electric  light  employed  was  clearly  insufficient  by  itself  to  determine 
the  assimilation  of  any  considerable  quantity  of  material;  direct 
experiments  also  proved  that  it  is  not  more  powerful  in  exciting 
transpiration  of  water,  a  leaf  exposed  to  it  giving  off  in  an  hour  only 
about  one-fiftieth  of  the  quantity  of  water  evaporated  under  similar 
circumstances  in  sunlight  As  the  evaporation  of  water  by  the  leaves 
is  one  of  the  chief  agencies  in  causing  the  migration  of  material 
necessary  for  the  maturation  of  seeds,  Uie  fEdlure  of  the  plants  to 
produce  flowers  and  seeds  receives  its  explanation.  It  is  known  that 
yellowand  red  rays  are  most  powerful  in  causing  transpiration,  whilst 
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the  electric  light  is  particularly  rich  in  blue  and  yiolet  rays.  The 
author  considers  the  electric  light  employed  as  too  feeble  to  allow  of 
any  conclusion  as  to  the  necessity  of  a  nocturnal  rest  to  plants.  It 
was,  howcTer,  evident  that  the  electric  illumination  during  the  night 
was  advantageous  to  those  plants  which  passed  the  day  in  the  rather 
feeble  diffuse  daylight  of  the  palace.  In  a  third  series  of  experi- 
ments, the  intensity  of  the  electric  light  was  practically  augmented  by 
placing  the  plants  nearer  the  lamp.  The  experiment  was  again  fatfJ 
to  young  seedlings  receiving  the  electric  light  exclusively,  but  many 
of  the  hardier  and  more  mature  plants  survived,  although  the  leaves 
of  some  were  bhickened  by  their  too  great  proximity  to  the  light ;  and 
again  the  nocturnal  electric  illumination  was  decidedly  favourable  to 
the  plants  which  passed  the  day  in  the  light  of  the  palace.  The 
author  sums  up  his  conclusions  thus : — 

1.  llie  electric  arc-light  emits  radiations  which  are  injurious  to 
▼egetation. 

2.  Most  of  these  radiations  are  arrested  by  colourless  glass. 

3.  The  electric  light  emits  radiation  powerful  enough  to  maintain 
mature  plants  in  vegetation  for  two  months  and  a  half. 

4.  The  beneficifd  radiations  are  not  sufficiently  powerful  to  cause 
the  growth  of  germinating  seeds,  or  to  allow  of  the  maturation  of 
frmt  in  older  plants. 

B.  CBYPTOOAMIA. 

Oryptogamia  Vascularia. 

Peculiar  Form  of  Stereome  in  Ferns.* — E.  Giltay  describes  a 
peculiar  form  of  sclerenchymatous  cells  in  Aspidium  {Polystichum) 
jBerieroanum,  occurring  free  in  the  rhizome  in  the  fundamental  tissue, 
and  usually  hardened  on  one  side  only.  These  cells  were  in  contact 
with  one  another  by  their  thickened  sides,  the  unthickened  sides 
being  in  contact  with  the  surrounding  thin-walled  parenchymatous 
cells.  Continuous  hard  ridges  are  thus  formed  in  the  fundamental 
tissue,  which  must  contribute  considerably  to  the  firmness  of  the 
organ.  This  hardened  tissue  is  usually  found  near  the  fibrovascular 
bundles,  often  reaching  to  the  endoderm,  and  appears  to  perform  the 
function  of  a  protecting  sheath. 

These  half-sclerenchymatous  half-parenchymatous  cells  are  filled 
with  starch  like  the  surrounding  thin-walled  cells ;  they  were  usually 
of  large  size.  Occasionally  a  few  that  were  associated  with  them 
were  completely  sclerenchymatous. 

Of  a  large  number  of  species  of  ferns  examined,  only  the  one 
already  named  and  Agpidium  (Polyalichum)  Bichardi  contained  these 
balf-sclerenchymatous  cells ;  in  all  the  other  species  they  were  either 
entirely  wanting  or  only  faintly  indicated. 

Structure  and  Branching  of  Dorsiventral  Polypodiaoess.f — 
According  to  L.  Klein,  in  Polypodium  Heradeum  and  quercffolium^ 

♦  Bot.  Zte.,  xl.  (1882)pp.  694-7  (1  pi.). 

t  Kldn,  L, '  Ban  u.  YenweiguDg  einiger  doniventral  gebaaten  Polypodia- 
oeen.'    Halle,  1881, 64  pp. 
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the  leaT68  stand  in  a  single  dorsal  row  <m  the  mature  stem,  while 
younger  plants  and  weaker  lateral  branches  have  their  leaves  in  two 
rows.  The  very  complicated  yascalar-bnndle  system  of  the  stem 
consists  of  a  number  of  anastomosing  bundles  which  constitute,  in  the 
mature  plant,  two  concentric  sheaths,  from  the  outer  of  which  spring 
the  root-bundles,  from  the  inner  the  leaf-bundles.  The  bundle- 
system  of  weaker  shoots  is  a  simpler  form  of  the  same  structure.  In 
Polffpodium  UBmoium  the  leayes  are  arranged  in  several  dorsal  rows, 
with  more  or  less  evident  parastiohies. 

In  all  the  Polypodiaoee  examined,  those  with  the  leaves  in  a 
single  [row,  like  P.  UBnio$um^  as  well  as  in  many  with  the  leaves  in 
two  dorsal  rows,  P.  mUgare^  aureum^  Phtftnatodes,  ireoide$,  &o.,  the 
leaves  originate  in  the  growing  point  in  the  same  arrangement  as 
they  exhibit  when  mature;  and  no  displacement  takes  place,  as  is 
sometimes  described. 

Horth  American  Isoetes.*  —  G.  Engelmann  describes  in  detail 
the  North  American  species  of  Isoeiei.  Only  one  species,  J.  cubana^ 
belongs  to  the  section  with  three-lobed  stem ;  all  the  rest,  including 
one  new  species,  J.  Hawellii^  have  the  stem  two-lobed,  like  our 
J.  lacustris.  These  he  divides  into  three  sections : — ^1)  Submerged 
species,  with  tetragonous  leaves,  almost  always  without  stomata; 
without  peripheral  solerenchymatous  bundle;  velum  more  or  less 
imperfect.  (2)  Amphibious  species,  with  tetragonous  leaves  and 
numerous  stomata.  (8)  Terrestrial  species,  with  numerous  stomata, 
and  peripheral  solerenchymatous  bundles  in  the  nearly  trigonous 
leaves. 

Fungt 

Spermogonia  of  VredinesB  and  their  Belation  to  Insect8.t — 
E.  Bdthay  luis  examined  the  structure  of  the  spermogonia  of  a  number 
of  UredineiB,  in  relation  to  the  visits  paid  to  them  by  insects,  attracted 
by  their  bright  colour,  sweet  taste,  and  frequent  odour.  In  all  the 
21  species  examined,  the  spermogonia,  whether  tasteless  or  more  or 
less  intensely  sweet,  were  found  to  contain  a  sugar  capable  of  reducing 
Fehling's  solution,  believed  by  the  author  to  be  arabinose.  In 
14  kinds  he  made  direct  observation  that  the  contents  of  the  emptied 
spermogonia  attract  insects,  of  which  as  many  as  135  distinct  species 
were  seen  to  visit  them. 

The  spermogonia  excrete  the  saccharine  fluid  not  only  during 
rain,  but  even  when  the  air  is  diy;  this  Bdthay  considers  to  be 
effected,  as  in  the  nectaries  of  flowering  plants,  by  osmotic  action  ;  the 
gelatinous  fluid  carrying  the  spermatid  wiUi  it.  As  long  as  the 
nature  of  the  spermatia  is  not  folly  understood,  the  object  of  this 
contrivance  for  attracting  insects  must  remain  unexplained;  the 
author  believes  them  to  be  sexual  organs  with  a  male  function. 

*  Trana.  St.  Louis  Acad.  Soi.,  iv.  (1882)  pp.  858-90.  See  Bot  Qtmtralbl., 
xii.  (1882)  p.  290. 

t  Denkachrift  der  K.  Akad.  Wise.  Wien,  xlvi.  (1882).  See  Bot  Zte.,  xl. 
(1882)  p.  906. 
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Beproductiye  Organs  of  ABOomycetes.* — 0.  Fisch  has  made  a 
oarefdl  examinatioii  of  the  stractare  and  deTelopment  of  the  perithecia, 
asoi,  and  other  reprodactiye  organs  of  the  following  fnogi : — Poly- 
itigma  rnbrum  and  /u/ptim,  Xylaria  polymarphay  Clacicepa  purpurea^  and 
Cordiceps  ophioglossoides^  militaris,  and  capitata.  The  following  are 
the  general  resolts  at  which  he  has  arrived. 

Li  the  two  species  of  Polyitigma,  the  author  has  no  doabt  that  in 
the  ascogoninm  with  its  trichogyno-threads  on  one  hand,  and  in  the 
spermogoninm  on  the  other  hand  with  its  abstriction  of  spermatia, 
we  have  sexual  organs.  The  degeneration  of  the  triohogyne,  however, 
takes  plaoe  in  a  somewhat  different  way  ftom  that  described  by  Stahl 
in  the  case  of  CoUema.  But  at  present  we  have  no  direct  evidence 
of  any  actual  act  of  conjugation  in  the  case  of  Polystigma. 

In  Xylaria  the  asd  are  unquestionably  formed  in  the  perithecia 
without  Uie  operation  of  any  sexual  organs ;  they  are  purely  vegetative 
o£fehoots.  This  process  is  always  preceded  by  the  formation  of 
Woronin's  hyphaa,  which  appear  at  first  sight  to  have  some  analogy 
with  the  scolecite  of  Asccbolus ;  but  in  Xylaria  these  certainly  have 
no  sexual  function. 

In  Clavicepe  and  Cordicepe  the  complete  disappearance  of  the 
rudimentary  and  functionless  ascogonium  indicates  tiie  last  stage  to 
complete  apogamy.  CUmcepa  does  not  show  the  least  trace  of  sexual 
organs ;  the  asoi  are  formed  within  the  perithecium  by  a  true  vege- 
tative process.  But  this  genus  differs  from  all  other  stroma-forming 
Pyrenomycetes  that  were  examined,  by  a  formation  of  true  tissue  in 
the  construction  of  the  asci,  analogous  to  that  described  by  Bauke  in 
Pleotpora. 

The  Pyrenomycetes  may  be  regarded  as  forming  a  series,  the 
highest  forms  of  which  exhibit  a  complete  differentiation  of  sexual 
organs,  ascogonium,  trichogyne,  and  spermatia ;  while  the  lowest 
forms  are  strictly  apogamous.  The  function  of  the  conidia,  which 
also  occur  in  some  simple  Pyrenomycetes  and  Discomycetes,  and 
which  are  often  confounded  with  spermatia,  must  still  remain  in 
doubt. 

Fecundation  of  Achlya  and  Saproleffnia.t  —  N.  Pringsheim 
claims  to  have  detected  the  mode  in  which  the  actual  fecundation 
of  the  oospheres  of  Achlya  and  Saprolegnia  takes  place.  The  fer- 
tilizing tubes  are  stated  by  de  Bary  to  remain  always  closed,  and  not 
actually  to  coalesce  in  their  growth  with  the  oospheres.  Pringsheim 
states,  however,  that  an  intimate  coalescence  between  the  two  does 
take  place.  In  the  protoplasm  of  the  antheridia  and  fertilizing  tubes 
are  peculiar  protoplasmic  bodies  distinguished  by  their  greater 
refrangibility ;  they  are  larger  than  the  fusiform  nucleus,  and 
exhibit  extremely  slow  and  sluggish  amoeboid  movements.  They 
dosely  resemble  the  spermatozoids  of  Manohlepharis  described  by 
Gomu,  and  are  called  by  Pringsheim  spermamcebce.    They  eventually 

•  Bot  Ztg^  xl.  (1882)  pp.  851-70 ;  875-97 ;  899-906  (2  pie.). 
t^Sa  K.  Akad.  WiM.  BerUn,  1882,  pp.  855-8a     See  Bot  Centralbl.,  xiL 
(1882)  p.  322. 
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retoh  either  the  apex  of  the  fertilising  tabe  or  a  short  laterml  pro- 
tabenmoe ;  the  whole  of  the  protopUnn  oontained  in  the  apex  of  the 
tabe  or  in  this  protuberanoe  then  foroes  its  way  through  the  wall, 
without  any  actiml  orifice  being  perceptible  in  it  In  the  union  of 
these  with  the  protoplasm  of  the  oosphere  he  believes  the  act  of 
fecundation  to  consist  That  these  bodies  are  not  parasites  is  shown 
by  the  &ct  that  they  exhibit  no  trace  of  further  deyelopment  after 
reaching  the  oosphere ;  that  they  are  found  in  no  other  part  of  the 
AMya ;  and  that  the  time  of  their  appearance  alwaya  coincides  with 
that  of  the  maturity  of  the  oosphere.  When  formed  in  tubes  which 
do  not  come  into  contact  with  an  oogonium,  they  always  perish  without 
exhibiting  any  indication  of  independent  life. 

A.  de  Bary  in  reply,*  admits  the  correctness  of  Pringsheim's 
statement  with  regard  to  the  entrance  of  these  bodies  into  the 
oogonium,  which,  mdeed,  he  had  himself  preriously  described.  But 
he  does  not  consider  that  there  is  at  present  any  direct  evidence  that 
they  have  any  fertilising  function.  Nor  does  this  in  any  way  explain 
the  phenomencm  of  parthenogenesis  in  AeU^  where  fertilisation 
takes  place  without  the  presence  of  antheridia.  De  Bary  supple- 
ments his  paper  with  diagnoses  of  tiie  seven  known  species  of 
Saprolegnia. 

W.  Zopf  contends  t  that  the  alleged  **  spermamoabe  "  of  Prings- 
heim  are  nothing  but  parasites,  the  occurrence  of  which  in  the 
described  situations  in  AMya  and  Saprolegnia  has  long  been 
known. 

Horphology  and  Deyelopment  of  the  Perithecium  of  Heliola.1 
— H.  Marshall  Ward  gives  an  abstract  of  his  investigations  of  this 
epiphytic  fungus.  The  much  branched  mycelium  consists  of  jointed 
cylindrical  hyphie,  with  hardened  brown  or  black  cell-walLs,  and 
finely  granular  protoplasmic  contents ;  these  are  closely  attached  to 
the  epidermis  of  tropical  plants  by  rudimentary  kaustoria^  which  are 
closely  adherent  to  the  cuticle,  but  do  not  pierce  the  cells  of  their 
host 

Attached  to  and  developed  from  the  mycelium  are  setso,  which 
appear  to  have  no  special  function,  and  are,  at  any  rate,  not  tubes  for 
the  passage  of  the  spores.  Other  appendages  develope  new  mycelia 
by  budding,  and  others  give  rise  to  the  perithecia,  which  are  more  or 
less  globular  cases  containing  asci  in  their  interior.  Especial  atten- 
tion has  been  directed  to  these  organs,  and  the  '*  core  "  or  contained 
thin-walled  cells  is  stated  to  be  an  ascogonium.  The  asci  themselves 
are  delicate  davate  sacs,  containing  two  to  eight  spores ;  each  spore 
developes  a  rudimentary  haustorinm,  and  gives  rise  to  a  mycelium. 
The  Meliolas  appear  to  form  a  group,  allied  to  the  Erysipheie,  j&o., 
but  in  which  the  sexual  process  is  still  more  suppressed.  The  iigury 
caused  by  these  fungi  appears  to  be  dae  to  their  depriving  the  leaves 
of  light  and  air,  and  blocking  up  the  stomata. 

*  Bot.  Ztg.,  xU.  (1883)  pp.  38-46,  54-60. 

t  Bot  Centralbl.,  xii.  (1882)  pp.  856-7. 

X  Proo.  Boj.  Soc,  xxxiv.  (1882-3)  pp.  388-90. 
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Selenotporinm  aqiUDdaotiuii.* — B.  Eyferih  describes  a  peculiar 
fongos  which  be  foond  on  mill-wheels  in  the  neighbourhood  of 
BruDSwicky  especiallj  in  the  late  autumn  and  beginning  of  winter, 
ftnd  which  he  identifies  with  Selenatporium  aqwxductum,  disooyered  in 
1862-3  in  Munich  by  Badlkofer,  but  not  obsenred  since. 

The  small  cushions  composed  of  this  fungus  are  firmly  attached 
to  their  support,  and  unite  into  a  layer  some  millimetres  in  height, 
composed  in  the  lower  part  of  matted  horizontal  threads,  from  which 
a  number  of  nearly  parallel  branches  rise.  On  short  pedicel-like 
branches  of  these  are  formed  the  conidia,  which  are  normally  fusiform 
and  somewhat  sickle-shaped  at  the  apex,  are  usually  divided  by  several 
septa,  and  readily  Ml  off^  often  before  they  attain  their  normal  form. 
They  can  readily  be  mistaken  for  Torti^  and  especially  for  Mycoderma^ 
and  are  capable  of  germination  even  in  this  imperfect  condition.  The 
fungus  is  present  during  the  whole  year,  but  tiirives  best  in  autumn 
and  winter.  It  is  destroyed  by  severe  frost.  It  exhales  a  character- 
istic intense  aromatic  odour. 

The  author  was  unable  to  detect  that  the  presence  of  this  fungus 
is  due  to  the  sugar-factories  on  the  stream.  At  a  part  of  the  str^m 
where  there  are  none,  but  where  the  water  contains  a  large  quantity 
of  lime,  it  occurs  also,  living  saprophytically  on  the  d^id  cells  of 
alge.  From  the  endophytic  bundles  of  threads  found  inside  these, 
the  fungus  devdoped  in  the  form  of  somewhat  knotty  hyphsB,  resem- 
bling l^e  aquatic  mycelium  of  Mvmt  racemosuSj  but  not  forming 
gemmiB.  The  filaments  become  afterwards  more  slender,  and  develope 
the  sickle-shaped  conidia  only  at  the  margin  where  exposed  to  the  air. 
The  fungus  indeed  requires  for  its  development  free  access  of  air,  and 
soon  perishes  under  water.  The  best  nutrient  fluid  is  a  solution  of 
oigar-ash  and  grape-sugar  (1-2  per  cent  of  each). 

Hypholoma  fksciculare,  an  enemy  to  forest-tree8.t — F.  Ludwig 
describe  the  destructive  effect  of  the  mycelium  of  this  fungus  on  the 
roots  of  pine  trees.  The  bark  was  partially  split,  and  the  leaves  had 
dropped  off  except  a  single  terminal  tuft.  The  lower  part  of  the 
trunk  was  covered  with  great  quantities  of  the  fructification  of  the 
I  fungus. 


Paipalopsis  Irmi8chiflB.t— J-  Enhn  describes  under  this  name  a 
fungus,  which  he  regards  as  a  new  generic  type  of  Ustilagine®, 
parasitic  on  species  of  Primula^  especudly  P.  officinalia  and  daiior. 
It  attacks  principally  the  stamens,  but  is  found  also  in  the  corolla 
and  ovaiy,  reducing  the  internal  tissue  to  the  condition  of  a  fine 
powder.  Its  spores  increase  by  division  and  lateral  budding,  thus 
forming  balls  or  strings  composed  of  a  number  of  spores  separated 
from  one  another  by  gelatinous  layers.  The  mycelium  penetrates 
the  tissue  of  the  host,  the  spores  being  found  at  the  projecting  and 
exposed  apices  of  some  of  the  hyphie. 

•  Bot  Ztg.,  xL  (1882)  pp.  691-4  (1  pi.). 

t  SB.  Ues.  natorf:  Freonde  xu  Berlin,  Oot  17,  1882.  See  Bot  Gentrftlbl., 
xtt.  (1882)  p  318. 

X  Innuobia,  IL  (1882)  pp.  39-40.    See  Bot  Gentnabl.,  xiU.  (1883)  p.  1. 
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Pathogenoui  Honld-FnngL*  — Wbikt  oocapied  with  hiB  researches 
into  the  result  of  ureter  ligature,  L.  Lichtheim  constantlj  found  that 
in  the  kidneys  whose  ureter  was  bound  filamentous  fungi  appeared,  in 
.  most  cases  limited  to  the  renal  basin,  but  in  one  instance  growing 
within  the  kidneys  themselves  and  spreading  &n-like  from  the  papillie 
towards  the  edge.  The  author*s  chief  object  was  to  determine  whether, 
in  the  cases  under  consideration,  the  fungus  was  an  accidental  importa- 
tion which  had  adapted  itself  to  the  conditions  of  the  body,  or 
whether  he  had  to  d^  with  some  f  peculiar  and  separate  species. 

In  repeating  Grawitz*s  experiments,  he  found  that  PenialUum  was 
innocuous,  while  A»pergiUu»  retained  its  virulence  a  longer  time  when 
its  culture  was  carried  on  at  the  temperature  of  a  room ;  it  even  de- 
veloped spontaneously  when  grown  in  the  same  temperature.  After 
these  results  the  only  thing  possible  for  him  was  to  assume  that  the 
virulence  obtained  by  Grawitz  by  propagation  at  the  temperature  of 
the  human  body  must  have  been  Uie  consequence  of  a  constant  im- 
purity of  his  cultures.  The  intermediate  forms  which  presumably 
belonged  neither  to  Aspergillus  nor  to  PenicUlium^  were  posaibly 
Oidium  Uustis,  But  the  writer  did  not  rest  here,  more  especially  since 
Grawitz  in  his  reply  decidedly  asserted  that  the  patches  whose  spores 
were  injected  were  Aspergillus,  This  contradiction  was  however 
explained  when  he  discovered  green  AspergiUus-iorxna  in  which  the 
pathogenous  qualities  were  wanting.  These  were  distinguished  from 
the  malignant  Aspergillus  by  the  size  and  shape  of  the  sporangiophore, 
as  well  as  the  size  of  the  spores.  The  mycelium  was  stouter,  the 
spores  were  about  14  /a  wide,  the  sporangia  were  larger  but  less 
regular,  and  formed  only  slight  club-like  protuberances,  and  the 
sterigmata  were  often  of  considerable  length.  While  the  Aspergillus 
hitherto  experimented  on  exhibited  strongly  refringent  thin-walled 
conidia  very  like  the  PentctY/mm-spores,  those  of  the  new  fungus  were 
often  oval,  somewhat  thicker-walled,  and  much  larger,  the  mean 
measurement  of  the  former  being  2*5-3/1,  that  of  the  latter  10-12  fu 
After  repeated  propagations,  both  still  exhibited  the  same  charac- 
teristics. There  was  however  a  considerable  variation  in  the  condi- 
tions of  growth.  Although  the  larger  did  not  grow  more  quickly  at 
the  ordinary  temperature  of  a  room  than  the  smadler,  yet  it  could  not 
be  induced  to  germinate  on  moist  bread,  potatoes,  and  the  like  sub- 
stances in  the  breeding-stove.  Somewhat  later  was  discovered,  in 
quinces  preserved  with  sugar,  a  new  but  not  injurious  form.  The 
very  large  green  sporangia  are  in  these  less  crowded  together  than 
in  the  pathogenous  form.  They  have  an  extraordinarily  broad 
sporangiophore,  large  sporangia  of  very  regular  form,  and  strong 
flask-shaped  sterigmata.  The  conidia  were  round,  very  large  (12-13  fi 
when  mature),  and  distinguished  by  an  extraordinarily  thick 
yellowish  envelope  which  had  a  distinctly  warty  thorn-apple  like 
surface.  From  those  kept  in  a  warm  atmosphere  nothing  came; 
those  growing  in  the  cold  produced  after  six  days  the  first  conidia, 

♦  Berliner  KUniaohe  Wochenschr.,  1882,  pp.  129,  147.    See  Bot.  GentralbL, 
xi.  (1882)  pp.  65-8. 

t  See  this  Journal,  1.  (1881)  p.  278. 
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and  developed  a  fungus  like  that  which  had  been  sown.  The  original 
green  colour  of  this  culture  became  later  yellow,  then  reddish-yellow, 
and  at  last  red,  and  now  contained  abundimt  bright  yellow  perithecia. 
De  Bary  determined  this  fungus  to  be  the  typical  AspergiUua  glaucus, 
the  Eurotium  (AapergiUus)  glaucum  of  de  Bary.  Bespecting  the  earlier 
mentioned  larger  but  also  non-pathogenous  form,  he  is  doubtful 
whether  it  is  a  distinct  species  or  only  a  variety  of  the  ordinary 
Agpergillus  glaucua.  Further  examination  of  the  smaller  pathogenous 
form  led  the  author  at  last  to  this  conclusion,  that  it  is  identical  with 
Aspergillus  fumigatus  Fres.,  which  is  more  often  found  in  the  trachead 
of  men.  That  the  genuine  Aspergillus  glaucua  can  be  pathogenous  in 
the  tracheae  of  birds,  while  to  rabbits  it  proves  innocuous,  is  not  to 
be  denied.  It  is  indeed  certain  that  mould-fungi,  like  Schizomycetes, 
afifect  different  species  of  animals  in  entirely  different  ways.  Earlier 
observers  were  as  little  able  as  Grawitz  to  produce  pathogenous 
effects  in  rabbits ;  the  writer  was  therefore  led  to  assume  that  they  bad 
worked  with  A^rgtUus  fumigatus.  In  the  experiments  of  Grawitz 
this  explanation  was  all  the  more  plausible,  as  no  exact  description  was 
given  by  him  of  the  fungi  employed,  and  it  is  difficult  to  distinguish 
the  green  patches  of  the  latter  from  Penidllium,  Lichtheim  concludes 
without  hesitation  that  the  results  of  Gaffky  must  also  have  been  ob- 
tained from  Aspergillus  glaucua.  It  became  evident,  however,  that  he  and 
Gaffky  had  arrived  at  the  same  results  with  different  fungi.  Gkffky's 
fungus  was  not  Aspergillus  fumigatus.  This  fungus  was  yellowish- 
green,  and  therefore  easy  to  distinguish  from  Peniculium.  The  conidio- 
phores,  sporangia,  and  sterigmata  were  more  than  double  as  large  as  in 
Aspergillus  fumigatus.  The  sterigmata  were  conical  or  flask-shaped, 
Uke  those  of  A.  glaucua^  the  spores  were  also  considerably  larger  than 
those  of  A.  fumigatua  (6-7  fi),  faintly  shining,  and  of  a  clear  yellow, 
while  the  envelope  was  thm  and  covered  with  delicate  wart-like 
excrescences.  Perithecia  were  not  observed,  and  when  old  the  culture 
assumed  a  yellowish  brown  colour.  Dr.  Eidam  has  pronounced  the 
fungus  to  be  AapergiUua  flaveacena^  a  form  which  has  likewise  been 
observed  to  be  a  parasite  in  the  ear. 

The  main  results  of  the  author's  communications  are  these: — 
Up  to  the  present  time  he  has  discovered  two  pathogenous  forms 
amongst  Aapergilli,  one  yellowish  (A.  flaveacena),  and  the  other  greenish 
(A.  fumigatua\  both  of  which  were  already  known  as  parasites.  The 
pathogenous  Aspergilli  are,  however,  probably  not  yet  exhausted ;  there 
must  be  yet  one  more  pathogenous  form  with  blackish  patches 
which  attacks  mankind.  All  the  mould-fungi  observed  by  him, 
including  the  pathogenous,  are  species  which  retain  both  their 
morphological  and  physiological  properties.  Further,  there  are  fungi 
which  flourish  most  luxuriantly  in  alkaline  fluids  and  at  a  high 
temperature,  but  which  are  not  pathogenous.  Finally,  amongst  the 
mould-fungi,  as  amongst  the  Schizomycetes,  certain  lands  are  patho- 
genous to  one  anim^  which  are  harmless  to  another.  Unequivocal 
proofs  of  this  fact  are  yielded  in  the  treatment  by  Lichtheim  of 
other  genera  of  mould,  belonging  to  the  Mucorini,  the  diseases  caused 
by  which  will  be  considered  in  another  article. 
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Organifms  in  the  Honld  of  Beer.*— E.  0.  Hansen's  coniiniied 
experiments  on  this  subject  are  characterised,  as  before,  bj  the  ose  of 
a  single  nutrient  fluid,  yis.  sterilised  wort  As  before,  test-tubes  were 
employed,  which  during  the  ebullition  of  the  wort  were  bound  round 
with  gause  and  filter-paper ;  Tacuum-retorts  were  also  used  and  dosed 
while  the  nutrient  fluid  was  boiling,  and  allowed  to  stuid  until, 
judging  from  preyious  experience,  no  new  forms  were  likely  to 
dcTelope. 

As  before  it  was  proTed  that  the  air  in  many  neighbouring  places 
may  contain,  not  only  a  yarying  number  of  organisms,  but  also  distinct 
kinds.  The  experiments  with  the  Tacuum-retorts  show  that  the  micro- 
organisms of  the  air  may  appear  partly  in  groups  and  clouds,  with 
intermediate  spaces  entirely  free  from  germs,  and  partially  scattered 
singly  in  the  atmosphere.  The  seasons  of  the  year  exercise  a  decided 
influence ;  but  this,  being  complicated  by  other  fiftctors,  is  not  always 
evident  The  source  of  micro-organisms  is  easily  recogniaed  throu^ 
working  out  a  large  number  of  analyses.  Researches  into  Uie  appear- 
ance of  the  species  of  Sacckarowiffcei  in  the  air  of  the  garden  show 
this  clearly.  Thus  these  yeast-fungi  were  found  in  abundance  in  the 
air  under  cherry  trees  from  the  beginning  of  July  to  the  end  of 
August  in  1879,  and  to  the  end  of  September  in  1880,  but  on  the  other 
hand  none  or  very  few  appeared  under  vines.  In  accordance  with 
this,  we  find  that  the  cherries  were  ripe  at  the  period  named,  but  the 
grapes  were  not.  In  the  season  of  1879  fruit  was  more  abundant  in 
the  gardens  experimented  on  than  in  that  of  1880,  and  there  was  a 
richer  harvest  of  Saccharomycet  in  the  former  year  than  in  the  latter. 
The  fruit  season,  August  and  September,  was  also  the  period  in  which 
these  f  uogi  were  most  abundant  in  the  air.  Experiments  have  proved  that 
Saccharomycet  CerevUict,  pattorianui^  and  ellipsoideusy  can  live  through 
the  winter  in  the  earth,  and  there  is  much  evidence  that  these  species 
pass  through  a  similar  cycle  of  changes  in  nature  as  8.  apumlatuB. 
The  two  months  named  were  also  those  in  which  bacteria  appeared  in 
the  largest  numbers.  Amongst  the  observed  organisms  the  mould- 
fungi  were  the  most  abundant,  next  came  the  bacteria,  and  lastly,  the 
Saccharamyces.  In  both  places  of  observation  (under  cherry  trees 
and  vines),  the  same  organisms  were  generally  found  to  be  most 
abundant 

Amongst  the  most  important  results  of  experiments  made  in 
various  breweries  are  the  following:  The  vapour  of  the  malt  did 
not,  as  one  might  have  supposed,  carry  away  the  bacteria  and  other 
organisms  which  are  in  the  body  of  the  malt  The  air  in  the  malt- 
house  at  Alt-Carlsberg  infected  idl  the  opened  retorts;  the  mould-fungi 
wore  especially  abundant  here.  In  the  fermenting  chamber  of  another 
brewery  foreign  yeast-fungi,  which  produced  disturbance  in  the 
manufacture,  were  commonly  met  with.  The  air  in  the  fermenting 
chamber  at  Alt-Carlsberg  was  distinguished  for  its  great  purity,  it 
contained  even  fewer  organisms  than  the  air  of  the  garden.  This  is 
ascribed  to  the  fact  that  tiie  air  in  this  cellar  is  cooled  by  refrigerators, 

•  R^rom^  del  Meddelelser  fra  Garlsberg  l«b(»atoriet,  I  (1882).    See  6ot 
Centralbl.,  xL  (1882)  pp.  6>8.    Of.  this  JojM^  (1882)  p.  234. 
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and  besides  is  washed  with  a  shower-bath  of  sodium  chloride.  The 
researches  haye  thus  dearly  shown  of  what  importance  pore  air  is  to 
the  process  of  fermentation. 

With  regard  to  the  limits  of  the  species  of  8aceharomyee$ ;  it  has 
been  shown  that  there  is  a  group,  which  after  it  has  undergone  a 
certain  more  or  less  weakening  treatment,  has  a  tendency  to  form 
elongated  instead  of  oval  cells  when  introduced  into  a  &yourable 
nutrient  solution.  On  the  other  hand,  there  are  some  which  in  the 
process  of  weakening  itself  form  elongated  cells.  The  different 
species  behave  differently  during  this  process.  The  time  occupied  in 
similar  modes  of  cultiTation  up  to  the  formation  of  the  soncalled 
asoospores  is  likewise  an  important  guide  in  the  discrimination  of 
the  different  forms.  In  this  cultiyation  temperature  plays  an  im- 
portant part,  though  not  so  important  as  Beess  has  stated;  low 
temperature  for  instance  is  not  &yourable,  but  rather  checks  develop- 
ment. The  maximum,  best,  and  lowest  temperatures  also  vary  for  the 
different  species. 

The  inverting  power  of  fungi  is  not  so  universal  as  was 
formerly  supposed ;  and  this  and  the  power  of  alcoholic  fermenta- 
tion may  be  combined  in  various  ways  in  the  different  fermenting 
organisms. 

Finally,  with  regard  to  Oidium  lactis  and  Chalara ;  the  small  yeast- 
like cells  which  Pasteur  calls  Torula  were  carefully  studied;  with 
the  result  that  these  so-called  Torula  forms  constitute  physiologically 
several  well-defined  species,  though  morphologically  they  are  not  to 
be  distinguished  ftom  one  another. 

Sohizomycetes  and  SohizophycesB.* — In  connection  with  his  pre- 
viously published  views  on  the  relationship  between  the  lowest  forms 
of  fungi  and  alg»,t  W.  Zopf  describes  a  Schizophycea  to  which  he 
gives  Uie  name  GUothrtx  ienerrima^  and  which  appears  as  a  foetid 
greenish  or  dusky  yellow  slime  on  the  surface  of  water.  The  filaments 
are  of  extreme  tenuity,  resembling  the  finest  Schizomycetes.  It  is 
formed,  however,  only  in  the  light,  and  gives  the  spectrum  of  chloro- 
phyU.  Its  course  of  development  resembles  closely  certain  Schizo- 
mycetes, as  Bacterium  eyanogenum^  occurring  in  the  three  states  of 
zooglcea-colonies,  and  in  the  filamentous  and  spherical  forms.  Tran- 
sitions from  longer  to  shorter  rods  and  to  cocci  occur  in  the  same 
filament.  The  cocci  might  be  regarded  as  belonging  to  the  genus 
Aphanoeapio^  the  rods  to  the  genus  Aphanothece.  The  colonies 
deliquesce  readily  in  water  from  the  swelling  of  the  jeUy.  When 
thus  liberated  the  coed  have  a  power  of  spontaneous  motion. 

Another  interesting  illustration  of  the  genetic  connection  of 
ohroocoocaoeous  forms  and  filamentous  SchizophyceaB  is  furnished  by 
Phragmonema  sordidum  bdonging  to  the  Sirosiphonesd,  which  caused 
a  dir^  greyish-blue  coating  on  leaves  of  Ficus  harhata  in  an  orchid- 
house.  In  this  also  chroococcaceous  zoogloBa-colonies  are  formed 
by  the  cylindrical  cells  of  the  filament  beooming  strongly  rounded 

*  SB.  Bot  Yer.  Prov.  Braudenburg,  1882,  pp.  51-5. 
t  See  this  JoiirDal,  ii.  (1882)  p.  545. 
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ofl^  and  then  finally  separating  from  one  another.  In  these  cells 
repeated  bipartitions  ti^e  place,  even  before  they  become  isolated, 
oolonies  of  cells  being  thns  formed,  which  attain  a  zooglcea-character 
from  the  gelatinizing  of  the  ceU-walls.  These  Eoogloea-cells 
deyelope  into  nnicellnlar  or  bicellnlar  rods. 

A  Schisomycete  to  which  the  author  gives  the  name  Bacterium 
wieri9mop<Bdiode9  occurs  in  the  form  of  colourless  cocci  which  do  not 
develope  into  rods.  The  cocci  form  rectangular  more  or  less  regular 
unilamellar  colonies,  the  number  of  cells  being  always  a  power  of  two, 
which  may  amount  to  64  x  64 ;  and  a  number  of  colonies  may  coalesce 
from  the  disappearance  of  tiieir  enveloping  membranes.  Finally, 
when  the  substratum  is  exhausted,  the  cells  separate  themselves  from 
their  combination,  and  become  motile.  These  develope  into  long 
filaments,  which  divide  up  into  rods  and  finally  into  cocci ;  and  the 
cocci,  when  isolated,  are  again  motile  and  form  merismopoedia- 
colonies. 

In  another  publication,*  the  same  author  adduces  further  evidence 
that  all  the  genera  of  Sc^izomycetes  described  by  Cohn  and  others 
as  distinct,  viz.  MicrococcuB^  Bacteriumy  Bacillus,  Leptothrix,  Clado- 
thrix,  Vibrio^  l^riUutHj  SpirochoBte,  OphidomoruUf  Monaa,  &c^  are 
simply  different  stages  of  development.  This  applies  even  to  the 
spind  forms,  Vibrio  and  others,  with  respect  to  which  it  had  not  pre- 
viously been  suggested.  The  various  forms  of  development  are,  as 
in  the  higher  fungi,  dependent  on  conditions  of  nutrition. 

A  special  description  follows  of  the  following  peculiar  forms  : — 
Cladothrix  dichatomOy  BeggicUoa  alha  and  roeeo^erncina,  and  Crefw- 
thrix  Kuhniana, 

Miorophsrtes  of  Caries  of  the  Teeth.t— W.  Miller  states  that  an 
examination  of  the  microphytes  which  accompany  caries  of  the  human 
teeth  does  not  confirm  Koch's  view  that  the  coccus-  bacillus-  and 
spiral  forms  of  pathogenous  schizomycetes  are  morphologically 
constant  and  genetically  distinct-  The  Leptothrix  bucccdis  occurs  in 
all  three  forms.  The  entrance  of  this  schizomycete  into  the  tooth  is 
preceded  by  a  disappearance  of  the  lime  from  the  enamel  and  dentine, 
occasioned  by  acids  formed  in  the  mouth.  Miller  asserts  the  remark- 
able fact  that  a  saccharomycete  (Saccharomyces  Mycoderma  f)  some- 
times perforates  the  enamel  of  sound  teeth,  making  way  for  the 
entrance  of  the  Leptothrix, 

The  first  stage  in  caries  of  the  teeth,  the  removal  of  lime  from  the 
tissue,  is  caused  principally  by  acids  produced  by  fermentation  in  the 
mouth.  The  enamel  then  gradually  disappears,  while  of  the  dentine 
a  porous  mass  remains,  which  affords  entrance  to  abundance  of  Lepto- 
thrix in  the  bacillus  and  micrococcus  form.  The  filaments  of 
Leptothrix  occur  only  on  the  surface  or  in  the  upper  much-decayed 
layers,  and  appear  to  take  but  little  part  in  this  invasion.  The 
bacilli,  on  the  other  hand,  penetrate  deeply,  even  into  the  finest  ramifi- 

•  Zopf,  W.,  *  Zur  Morphologic  der  Spaltpfianzen/  Leipzig,  1882  (1  pi.).  See 
Bot.  Oentralbl.,  xii.  (1882)  p.  217. 

t  Arobiv  fur  experiment.  Pathol,  u.  PliarmakoL,  xvi.  (1882).  See  Bot. 
Centralbl.,  xii.  (1882)  p.  231. 
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cations  of  the  canals ;  the  micrococci  deepest  of  all.  In  the  canals 
may  frequently  be  seen  a  gradual  transition  from  the  long  to  short 
Ixunlli,  and  from  short  bacilli  to  micrococci.  The  schizomycete 
cansos  pathological  changes  in  the  lower  layers,  stops  up  the  canals, 
and  destroys  tiie  fibrilli,  by  which  the  transport  of  iiutriment  to  the 
outer  layers  is  entirely  cut  off,  and  they,  in  consequence,  die  and 
decay.  The  entrance  of  the  fungus  is  always  preceded  by  tiie  attack 
of  acids.  The  fungi  cannot  remove  the  lime  from  the  solid  tissue  of 
the  tooth,  so  that  actual  infection  of  a  perfectly  sound  tooth  by  a 
carious  one  cannot  take  place.  The  first  stage  of  caries  is  therefore 
a  chemical  one,  the  extraction  of  a  calcium-salt ;  the  second  a  patho- 
logical one,  the  death  of  the  tissue  by  the  destruction  of  the  fibrilli 
of  dentine ;  the  third,  a  process  of  decay  of  the  dead  tissue.  The 
first  and  third  of  these  stages  can  be  reproduced  outside  the  mouth. 

Bacilli  in  Condensed  Aqueous  Vapour  of  the  Breath  of 
Phthisical  Persons.* — A.  Bansome  condensed  the  aqueous  vapour  of 
the  breath  of  persons  in  an  advanced  phthisis,  by  the  method  he 
invented  some  years  ago  (1869) ;  the  method  of  staining  used  was 
that  of  Heneage  Qibbes,  magenta  and  aniline  being  used,  discharged 
by  dilute  nitric  acid,  and  chSrysoidin  then  added.  It  was  found  that 
in  the  aqueous  vapour  obtained  from  two  persons  suffering  from 
phthisis,  there  was  a  bacillus  which  took  the  staining  in  the  same 
manner  as  the  bacillus  found  in  phthisical  sputa  and  in  tubercle,  and 
which  is  indistinguishable  from  that  organism.  In  some  cases  the 
experiments  were  unsuccessfuL 

Bacillus  tuberculo8i8.t — "Dr.  H.  D.  Schmidt  has  published  the 
result  of  his  investigations  into  Koch's  BaciUtu  ttiberculogia,  and  asserts 
that  it  is  not  a  BactUoB  but  simply  a  fat  crystal  I  It  is  impossible  to 
deal  seriously  with  the  paper,  notwithstanding  that  it  is  written  by  an 
ex-President  of  the  Pathological  Society  of  New  Orleans,  who  has 
been  occupied  for  some  years  in  work  with  micro-organisms. 

Bacteria  of  the  Air  and  8oil.| — ^In  continuation  of  previous 
experiments  carried  on  in  the  laboratory  in  the  Park  of  Montsouris, 
P.  Miquel  gives  the  Result  of  a  number  of  observations  on  the 
quantity  of  bacterial  germs  present  in  the  air  in  different  localities 
under  different  circumstances.  Notwithstanding  temporary  fluctua- 
tions, a  general  law  was  observed  with  regard  to  the  number  of  germs 
present  at  different  seasons  of  the  year;  as  a  rule,  it  attains  its 
maximum  in  autumn,  its  minimum  in  winter  and  spring.  While  rain 
is  falling,  the  number  of  bacteria  in  the  air  is  greatly  reduced ;  it 
increases  as  the  ground  dries,  and  again  diminishes  when  the  drought 
has  lasted  for  10  to  15  days.  The  average  number  of  bacterial  germs 
per  cubic  metre  of  air  is  given  for  the  autumn  quarter  142,  the 
winter  quarter  49,  the  spring  quarter  85,  and  the  summer  quarter  105. 

•  Proc.  Roy.  8oc.,  xxxiv.  (1882)  pp.  274-5. 
t  'Lonimlle  Medical  Herald,'  iv.  (1883)  pp.  459-76  (6  figs.). 
X  Eztr.  de  TAnn.  do  MontaourU  pour  1882, 118  pp.     See  Bot.  Oentralbl.,  zii. 
(1882)  p.  307.    CJf.  thw  Journal,  iii.  (1880)  p.  837 ;  if.  (1882)  p.  88. 
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The  imallest  number  during  anj  month  ww  17  in  Febroary ;  the 
Urgeet,  197  in  October. 

Similftr  tables  are  giTen  of  the  number  of  germs  in  the  air  in 
Paris.  Febmarj  is  still  the  lowest  month,  but  Uie  highest  are  Juie 
and  Jnlj ;  and  the  average  number  is  nearly  ten  times  as  large  as 
at  Montsonris.  Of  these  bacteria,  93  per  cent,  were  microcoocuB, 
5  per  cent  bacillus,  and  2  per  cent  bacteriom.  In  hospitals  the 
number  of  germs  is  Terj  much  larger  still,  amounting,  eyen  during 
the  summer  months,  to  an  average  of  5600  per  cubic  metre,  and  in 
the  autumn  to  considerably  over  10,000.  IL  Miquel  considers  the 
air  of  hospitals  to  be  a  very  large  source  of  infection  for  ocmtagions 
diseases,  such  as  small-pox,  scarlet  fever,  diphtheria,  erysipelas, 
tjphus,  &o. 

An  examination  of  the  bacteria  in  the  soil  showed  at  Montsonris  an 
average  of  750,000;  in  the  Bue  de  Bennes,  1,800,000 ;  in  the  Bue 
Honge,  2,100,000  germs  per  gramme. 

A  curve  representing  the  number  of  bacteria  present  in  the  air  very 
nearly  corresponds  wiUi  a  curve  of  the  weekly  mortality  of  Paris, 

Sublished  under  the  authority  of  M.  de  Bertillon  in  the  '  Bulletin  de 
•tatistique  Mnnidpale.' 
The  presence  of  ammoniacal  (urine)  ferments  in  the  air  is  also 
discussed     These  he  shows  to  be  of  three  kinds,  Microcoecus  vrecs, 
BacUlus  tirefiP,  and  Torula  urecB.    Of  the  first  he  found  71,  of  the 
second  19,  of  the  third  10  per  cent 

Bacterium  photometrioum.*  —  T.  W.  Engelmann  has  further 
investigated  the  remarkable  properties  of  the  bacterium  sensitive  to 
light  discovered  by  him,t  which  he  finds  in  great  quantities  in  the 
branch  of  the  Bhme  at  Utrecht  in  company  with  amoebeB,  Lecythium 
hyalinum^  Polytoma  uveUa^  Oxtfiricha  micanSy  and  AnguiOukL  He  con- 
siders it  an  admirable  test  for  the  diathermancy  of  any  medium  for 
the  invisible  ultra-red  rays  of  the  spectrum. 

A  local  accumulation  of  the  bacterium  was  caused  in  a  drop  with 
the  assistance  of  the  miorospectral  objective,  with  as  wide  and 
intensely  illumined  a  slit  as  possible.  By  gradually  narrowing  the 
slit  the  characteristic  accumulation  of  the  biufterium  in  the  ultra-red 
between  wave-lengths  0*8  and  0*9/1  was  brought  about ;  and  it  was 
ascertained  how  much  the  slit  could  be  narrowed  without  entirely 
dispersing  the  bacteria.  The  slit  was  now  slightly  widened,  and  as 
soon  as  the  quantity  of  bacteria  in  the  inner  ultrarred  had  increased, 
the  medium  to  be  tested  was  inserted  between  the  source  of  light 
(heliostat  or  gas-flame)  and  the  mirror  of  the  miorospectral  objective, 
and  the  slit  again  narrowed  to  the  greatest  possible  extent  consistent 
with  a  considerable  accumulation  of  the  bacteria  in  the  ultra-red. 
In  other  cases,  after  the  first  determination,  the  slit  was  widened  to 
its  utmost  extent,  and,  after  insertion  of  the  medium,  again  narrowed 
to  the  minimum.  In  others  again,  commencing  with  a  closed  slit,  the 
smallest  opening  was  ascertained  with  which  within  a  definite  time 

•  Pflilger'B  Arch.  f.  Physiol,  xxx.  (1882)  pp.  94-128  (1  pi.). 
t  Cf.  thU  Journal,  ii.  (1882)  pp.  656  and  661. 
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(say  thiee  minuteB)  a  distinct  aocmnnlation  of  bacteria  in  the  ultra-red 
was  Yifiible. 

Al&oiigh  the  changes  in  the  sensitiYeneBS  of  the  reagent  and  other 
oircmnstanoes  prevented  accurate  measurements  in  aU  cases,  those 
cases  are  of  special  importance  in  which  the  insertion  of  the  absorb- 
ing mediom  had  no  effect  on  the  photo-kinetic  reaction.  For  the 
eTidfflit  reaction  in  both  cases  with  the  same  minimum  width  of  slit 
shows  oonclusiTely  that  the  medium  experimented  on  is  highly 
permeable  for  the  group  of  rays  in  question. 

Absolute  diathermancy  for  the  inner  ultra-red  rays  between  0*8 
and  0  *  9  /A  wave-length  was  determined  in  this  way  for  all  colourless 
transparent  media,  e.  g.  glass,  water,  concentrated  solution  of  alum 
(these  three  in  layers  up  to  a  thickness  of  10  cm.),  crystals  of  alum 
(0*3  cm.  thick),  the  aqueous  humour,  vitreous  humour,  crystalline 
lens,  and  cornea  of  the  eye.  Also  some  coloured  media,  as  alcoholic 
solution  of  chlorophyll  (in  transmitted  light  red  and  nearly  opaque), 
and  to  a  considerable  extent  thin  light-green  ivy  leaves,  and  blue 
moderately  dark  cobalt-glass.  In  all  these  the  outer  visible  red 
rays  also  passed  through  readily.  Green  and  blue-green  glass, 
although  comparatively  very  transparent,  caused  great  weakening  of 
the  ultra-red  group ;  and  they  also  greatly  weakened  the  outer  visible 
red  rays. 

A  special  interest  was  attached  to  the  experiments  on  the  media 
belonging  to  the  eye,  as  affording  a  contribution  to  the  solution  of  the 
question  as  to  tiie  cause  of  the  invisibility  of  the  ultra-red  rays. 
Previous  experiments,  especially  those  of  Franz  and  Tyndall,  have 
sufficiently  shown  that  the  cause  lies  in  the  want  of  sensitiveness  of  the 
elements  of  the  retina,  not  in  the  impermeability  of  the  media  of  the 
eye  for  "  dark  heat."  But  it  is  still  of  great  interest  for  this  to  be 
proved  for  the  outermost  visible  rays  nearest  to  the  ultra-red,  which 
have  not  hitherto  been  isolated,  or  at  least  not  in  the  limited  space 
and  sharp  definition  which  can  be  effected  by  the  photometric  bac- 
terium. Since  the  experiments  with  it  show  the  apparently  perfect 
permeability  of  all  the  media  of  the  eye  for  this  group  of  rays,  they 
prove  that  the  limit  of  visibility  of  the  spectrum  at  the  red  end  is 
also  the  limit  for  the  sensitiveness  of  the  elements  of  the  retina  for 
less  refrangible  rays. 

In  these  experiments  the  microspectrum  was  projected  into  the 
drop  by  means  of  one  of  Zeiss*s  lower  obiectiyes,  B  or  C.  The 
source  of  light  was  &e  flame  of  a  large  Sugg  s  gas-burner,  placed  at  a 
distance  of  1  in.  from  the  mirror  of  the  microspectral  apparatus. 
The  Microscope  was  placed  in  a  dark  box.  Under  these  conditions, 
when  the  rays  fell  directly  a  very  distinct  accumulation  of  the  bacteria 
in  the  inner  ultra-red  took  place,  even  with  a  width  of  slit  of  from 
0  •01-0*02  mm.,  although  the  intensity  of  the  light  was  then  so  small 
that  the  detection  of  the  bacteria  bec^e  somewhat  difficult  eyen  in 
the  bright  part  of  the  spectrum  with  very  powerful  magnifying.  For 
this  reason  a  somewhat  low-power  objective  C,  and  eye-piece  Na  3, 
were  used. 

A  glass  vessel  with  flat  parallel  walls  3*5  cm.  wide  and  high,  and 
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0*6  cm*  thick,  wm  now  plioed  between  the  flame  and  the  mirror,  and 
filled  with  the  yitreous  and  aqueous  hnmoorB  fromfonrfreah  bnUiooW 
eyea,  it  haring  been  preyiooBiy  ascertained  that  the  same  Teasel  filled 
with  water  or  concentrated  solntion  of  almn  produced  no  visible  e£kct 
The  screen  produced  no  sensible  diflerencb;  within  three  minntes 
after  the  opening  of  the  slit  to  a  width  of  only  0*01  mm^  a  stroo^y 
marked  acomnnLition  was  seen  at  the  characteristic  spot  A  re- 
petition of  the  experiment  at  a  different  part  of  the  same  drop  pro- 
dnced  the  same  result  The  foor  crystalline  lenses  of  die  same  eyes 
were  now  also  nlaced  between  the  mirror  and  the  glass  vessel  in  sadi 
a  way  that  no  light  could  pass  except  throng  them.  The  intensity 
of  the  light  was  so  much  diminished  that  it  was  extremely  difficult, 
when  the  slit  was  increased  to  a  width  of  0*02  mm.,  cleu4y  to  make 
ont  the  bacteria  in  the  yellow  rays ;  and  the  lower  objectiTe  B  was 
therefore  used.  With  a  width  of  dit  of  0*01  mm.,  a  very  distinct 
aocnmolation  of  the  bacteria  in  the  nltra-red  was  still  visiUe.  This 
experiment  was  also  repeated,  with  the  same  resnlt,  in  a  diffiarent 
part  of  the  same  drop.  Finally,  the  foor  corneas  were  also  inserted. 
Althondi  still  moderately  transparent,  they  nevertheless  con- 
siderab^  diminished  the  intensity  of  the  li^^t ;  yet  with  a  width  of 
slit  of  nom  0*01-0*02  mm.  there  was  still  a  distinct  accnmnlation 
of  bacteria.  The  reaction  was  so  strong  that  it  was  evident  that, 
with  die  nonnal  transparency  of  the  ccvneas,  it  would  not  be  per- 
ceptibly weaker  than  without  them. 

The  author  considers  it  certain  that  these  reactions  do  not,  like 
the  photokin^tic  movements  of  Naviada  or  Paramcdcium^  depend 
simply  on  changes  in  the  tension  of  oi^gen.  They  resemble  more 
closely  the  movements  of  Euglern^  inasmudi  as  they  depend  on  sen- 
sitivenees  to  light,  but  are  more  complicated.  They  display  most 
resemblance,  however,  to  the  sensitiveness  of  the  eyes  of  hi^er 


Crvstallisable  Substance  produced  by  a  Bacterium.*— U.  G^yon 
describes  a  bacterium,  smaller  than  B.  Termo,  obtained  firom  milk  or 
from  the  bouillon  of  veal  or  chicken.  When  this  bacterium  is  sown 
in  a  vessel  containing  pure  milk,  it  rapidly  becomes  of  a  yeUowish- 
green  colour,  its  caseum  coagulates,  and  at  the  end  of  some  days 
green  crystals  appear  on  the  walls  of  the  vessel,  especially  near  the 
air.  With  neutral  bouillon  of  chicken,  a  beautiful  green  dichroic 
fluid  is  obtained,  from  which  the  crystals  separate  wiik  difficulty. 
The  crystals  are  insoluble  in  water,  soluble  in  alcohol,  ether,  benain, 
bisulphide  of  carbon,  chloroform,  ammonia,  acetic  acid,  Ac. 

Alffso. 

Beduotion  of  Sulphates  by  AlgflB.f—A.  l^tard  and  L.  Olivier 
state  that  a  microscopic  examination  of  Beggiaioa^  which  is  especially 
abundant  in  sulphurous  waters,  shows  that  the  protoplasmic  mass  of 

•  Bull.  Soc  Bot  France,  xxviii.  (1881)  p.  821. 
t  CompteB  Rendtu»  zcr.  (1882)  pp.  846-9. 
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its  cells  contains  dark  particles  solable  in  ether,  chlorofonn,  and 
especially  in  bisulphide  of  carbon.  These  particles  disappear  when 
the  organism  is  tnuisferred  to  water  destitute  of  sulphates,  and  can  be 
seen,  on  the  other  hand,  to  be  formed  within  filaments  in  liquids  rich 
in  calcium  sulphate.  They  are  uncrystallizable,  and  consist  simply 
of  a  deposit  of  sulphur. 

The  large  blue  filaments  of  OsciUaria  were  found  to  possess  a 
similar  property  of  withdrawing  sulphur  in  the  form  of  very  fine 
granulations  from  water  containing  sodium  or  calcium  sulphate  in 
solution;  while  Tcry  fine  filaments  of  the  same  alga  appeared  to 
possess  no  such  power.  Two  species  of  Ulothrix  presenteid  similar 
phenomena. 

The  exhalation  of  sulphuretted  hydrogen  fr^nn  sulphurous  waters 
is,  then,  due  to  the  power  possessed  by  these  algaa  of  removing  sulphur 
from  the  sulphates  contained  in  solution  in  them.  The  organic  matter 
in  these  waters  consists  of  tiiese  low  organisms,  and  is  not,  as  fre- 
quMitly  stated,  contained  in  solution,  becoming  insoluble  only  on 
exposure  to  the  air. 

][orpliolog[y  of  Marine  Algsa.* — O.  Berthold  enters  into  a  very 
detailed  description  of  the  morphology  and  physiology  of  certain 
marine  algo  in  respect  to  the  following  points : — 

1.  HeUotropism.  The  observations  relate  especially  to  Anti- 
(hawmian  erudaiumy  Derbena  marina,  and  Ectocarpua  humilis.  In 
addition  to  ordinary  positive  and  negative  heliotropism,  Darwin  and 
Frank  assume  the  existence  of  a  third  force,  which  they  call  diahelio- 
tropism  or  transverse  heliotropism,  in  virtue  of  whidb  the  growing 
point  places  itself  at  right  angles  to  the  incident  rays  of  light. 
Berthold  sees  no  necessity  for  this  assumption. 

2.  The  factors  that  determine  the  structure  and  mode  of  growth 
of  the  thallome  of  alg».  The  algaa  specially  investigate  are 
AntUhaMnUm  erueioHim,  Pierothamnion  Plumuk^  and  l^permothamnion 
floMlatum.  They  refer  especially  to  dorsiventral  curvature  in 
reference  to  the  effect  of  light. 

8.  Contrivances  for  protection  against  too  intense  illumination, 
with  special  reference  to  Ohylocladia,  Ohondriopsit,  and  Bryopna. 
These  consist  of  different  forms  of  hair,  belonging  to  several  different 
types  which  characterize  different  fiunilies.  A  similar  object  is 
gained  by  the  strongly  refractive  substances  contained  in  the  proto- 
plasm which  give  to  many  algaa  their  brilliant  appearance.  The 
calcareous  deposit  in  the  thidlome  of  OoralUna,  BaHmeda^  &c., 
answers  a  similar  purpose. 

yauoheria.t — ^Dr.  M.  0.  Cooke  writes  that  the  structure  and 
development  of  VcMcheria  has  been  so  often  and  so  well  studied  and 
illustrated  that  the  observation  of  any  new  feature  is  quite  unexpected, 
and  will  encounter  some  opposition,  or  at  least  excite  some  doubt. 
One  of  the  generally  accepted  conclusions  is,  that  the  threads  of 
Vaueheria  are  continuous  tiiroughout  their  length,  only  presenting 

*  Pringsheim^B  Jabrb.  f.  Wiss.  Bot.,  xiii.  (1882)  pp.  569-717  (4  pb). 
t  QreTiUea,  xL  (1883)  pp.  104^  (1  pi.). 
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septa  at  the  time  of  reproduction  when  the  short  branohl^  are 
isolated  for  that  purpose.  At  all  events,  sooceesiTe  septation  of  the 
main  filament  does  not  appear  to  have  been  reoognixed  by  any  one 
who  has  written  npon  this  nmily.  Of  its  development  it  is  stated 
that  the  lower  part  of  the  germ-cell  grows  oat  into  a  branched, 
pale-colonred  root,  and  die  npper  part  is  elongated  in  a  still  more 
considerable  degree  into  a  stem-like  filament,  which  grows  on  and  on 
by  apical  development  until  its  growth  is  finally  arrested  by  fructifi- 
cation. That  is,  in  effect,  the  recognition  of  Vaucheria  as  uni- 
cellular. 

During  the  keen  weather  at  the  commencement  of  the  present 
winter,  Mr.  F.  Bates  collected  some  filaments  of  Vaucheria  from 
under  the  ice,  and  upon  submitting  them  to  the  Microscope  discovered 
that  the  main  thr^lds  were  much  divided  by  septa.  Dr.  Cooke 
received  portions  of  these  threads  mounted,  and  as  there  was  no 
positive  evidence  of  the  filaments  belonging  to  Vtmcheria^  he  was 
prompted  to  affirm  that  some  filaments  of  Cladcphora  must  have  been 
mixed  with  the  Vaucheria,  for  not  only  were  the  threads  distinctly 
septate,  but  there  was  an  accumulation  of  plasma  in  the  cells,  and  an 
appearance  as  of  differentiation.  Subsequently,  however,  all  doubts 
were  removed,  for  in  a  part  of  the  gathering  were  seen  the  oogonia 
and  antheridia  so  chtfacteristic  of  Vaucheria  seated  on  filaments 
which,  at  a  short  distance,  were  septate  in  a  similar  manner  to  the 
previously  examined  thread.  The  whole  gathering  showed  a  great 
preponderance  of  septate  filaments,  divided  completely,  and  somewhat 
constricted  at  the  joints,  some  of  the  cells  being  two,  and  others 
three  times  the  diameter  or  more  in  length ;  filaments  which  did  not 
bear  oogonia,  or  only  one  or  two,  being  most  divided  so  that 
Dr.  Cooke  was  compelled  against  his  first  impression  to  accept  the 
fact  that  the  filaments  of  this  undoubted  Vaucheria  had  been  divided 
off  into  cells  at  the  period  of  fructification. 

The  question  which  at  once  suggested  itself  was — as  to  tho  object 
of  this  septation.  And  here  it  may  be  suggested  that  the  single 
asexual  zoospore,  produced  in  small  numbers,  and  the  single  oospore 
produced  in  the  oogonium,  always  has  appeared  to  be  a  very  sparse 
provision  for  the  reproduction  of  the  species,  as  compared  with  the 
large  number  of  zoogonidia  which  are  produced  in  every  fertile  cell 
of  Oladophora  and  Chcetomorpha.  Even  in  the  BotrydiacecB,  the 
multiplex  modes  of  reproduction  are  strongly  in  contrast  with  what 
has  been  known  as  the  reproductive  process  in  Vaucheria,  For  these 
reasons  there  does  not  appear  to  be  any  improbability  in  the  supposi- 
tion that  zoogonidia  may  be  produced  in  Vaucheria^  in  cells  divided 
off  for  that  purpose.  The  formation  of  the  cells,  the  accumulation  of 
the  cytioplasm,  acquiring  densiiy  and,  as  he  strongly  believes, 
differentiation,  lend  strength  to  the  probability  that  reproduction  by 
zoogonidia  may  yet  be  discovered  in  Vaucheria,  No  active  zoogonidia 
were  detected,  but  bodies  were  seen  of  a  definite  form,  resembling 
zoogonidia  at  rest,  in  the  cells  ;  and  in  the  water  in  which  the 
gathering  was  kept  were  found  similar  bodies  outside  the  threads, 
some  in  a  state  of  germination.    It  must  not  be  supposed  that  the 
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anihor  affirms,  or  has  direot  eTidenoe  to  affirm,  either  that  zoogonidia 
are  produced  in  the  cellSy  or  that  the  free  germinating  bodies  are 
escaped  zoogonidia ;  bnt  these  circnmstances  are  mention^  as  showing 
how  neceesary  it  is  that  Vaueheria  should  again  become  the  subject  of 
inyestigation  for  the  purpose  of  discovering  beyond  doubt  what  is  the 
cause  and  true  interpretation  of  this  unsuspected  septation  of  the 
filaments. 

BcguTenesoence  of  the  Thallus  of  Vaueheria.*— It  has  been 
known  since  the  time  of  Hanstein  that  the  thallus  of  Vaueheria 
remains  unseptated  so  long  as  it  is  in  a  purely  yegetatiYe  condition ; 
but  that  if  a  filament  is  injured,  the  protoplasm  of  tiie  uninjured  part 
immediately  contracts,  and  protects  itself  by  a  septum  which  shuts  it 
off  firom  the  injured  part.  J.  Schaarschmidt  has  repeated  Hanstein's 
observations  witii  similar  results.  Filaments  of  F.  sessUiSy  when  in- 
jured, immediately  repair  themselves  in  this  way,  but  no  longer  have 
the  power  of  reproduction ;  they  break  up  into  genmife,  which  remain 
for  a  shorter  or  longer  time  in  this  condition,  and  then  germinate, 
producing  new  filaments.  Gremmie  are  also  formed  on  uninjured  fila- 
ments, going  through  a  great  change  of  form  before  germination.  In 
this  oondition  they  greatly  resemble  Oongroairaj  but  still  more  the 
protoplasm-tubes  which  are  put  out  from  the  zoosporangia  on  the 
rhizoids  of  Bcirydium  granulaium, 

A  similar  but  less  marked  power  of  rejuvenescence  was  observed 
by  Schaarschmidt  in  Confertfa  h<mbycina.  A  portion  of  the  contents 
of  the  injured  apical  cell  invested  itself  with  a  double  membrane,  and 
separated  itself  from  the  injured  cell. 

Assimilation  of  H8Bmatoooccus.t-— T.  W.  Engelmann  has  applied 
his  bacterium-method  for  the  determination  of  the  elimination  of  free 
oxygen  %  to  decide  the  question  whether  algaa  in  the  red  resting  con- 
dition, especially  Hcematococcm  and  Chroobput^  disengage  oxygen  or 
not ;  Bostafinski  having  stated  §  that  the  former  of  ^ese  organisms 
has  the  power  of  assimilating,  although  destitute  of  chlorophyU.  By 
the  method  named,  Engelmann  determined  the  elimination  of  oxygen, 
but  also  that  chlorophyll  is  contained  in  a  peripheral  layer  of  the 
protoplasm  of  HcBmaiococcua^  the  quantity  being,  however,  always 
snudL  The  green  colour  is  usually  masked  by  the  red  pigment, 
although  occasionally  evident. 

In  the  Oscillariesd  and  diatoms,  on  the  contrary,  the  presence  of 
chlorophyll  oould  not  be  determined  in  this  way ;  and  the  chlorophyll, 
if  present,  is  mixed  with  other  colouring  matters  which  have  also 
assimilating  properties,  or  chemical  compounds  are  present  which  are 
affected  by  light  in  the  same  way  as  chlorophyll,  but  differ  from  that 
substance  in  respect  to  the  relative  activity  of  the  different  rays  of 
li^^t  For  these  hypothetical  substances  he  proposes  the  name 
^  ohromophyllB." 

*  Magyar  nov^nytani  Lapok,  yi.  (1882)  pp.  10-13.  See  Biol.  Centntlbl.,  ii. 
0882)  p.  518. 

t  Bot  Ztg.,  xL  (1882)  pp.  66S-9. ' 

I  See  this  Journal,  I  (1881)  p.  962,  iL  (1882)  p.  661. 

f  Ibid.,  i.  (1881)  p.  980. 
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Moreme&ti  of  Otoillarian.*— A.  HaiMigirg  hM  inTortigated  the 
eftue  of  the  moTementsof  OBcillArien,  and  especially  flieir  relatioiiBhip 
to  li^t  The  filaments  of  O.  FroUckUy  placed  in  oomplete  darknesBi 
were  foond  to  have  lost  on  the  second  day  their  mnailaginonseoTelq», 
and  to  have  sunk  to  the  bottcnn  of  die  TesseL  TIm  twisting  uad 
creeping  moTements,  howcTcr,  cemtinned  till  the  seveoth  or  ei|^th 
day,  hemming  ^adoally  weaker.  The  more  sensitive  filaments  d 
O.  antgmeo-ecBnUea  lost  their  power  of  motion  more  rapidly.  In 
direct  sonshine  die  movements  were  more  lively  than  in  difinsed  day- 
light An  increase  in  temperature  of  the  water  also  promoted  the 
rapidity  of  Uie  movement 

The  separate  filaments  of  a  duster  move  with  diffarent  degrees  of 
rapidify,  depending  not  only  on  warmth  and  li^t,  but  also  on  the  age 
of  the  filament;  the  quality  of  the  water,  whether  spring,  river,  cur 
stagnant  water,  also  has  an  e£foct  The  twisting  and  nodding  move- 
ments the  author  believes  to  be  doe,  not  to  their  growth,  but  to 
osmotic  changes  in  the  ceU-contentB.  The  creeping  movements,  he 
holds,  cannot  be  doe  to  protmsions  of  the  internal  protoplasm,  since 
each  filament  is  envelorod  in  a  gelatinoos  sheath,  which  is  not  com- 
posed of  proti^dasm.  The  cellsuso  exhibit  motion  when  the  envelope 
itself  is  at  rest  The  movements  must  originate  in  the  protoplasmic 
contents  Uiemselves  of  the  cell,  and  are  probably  of  the  same  nature 
as  those  of  the  saroode  in  the  so-called  pseudopodia  of  rhiaopods  and 
other  protoioa. 

Movements  of  ]>iatoms.t — Dr.  J.  Hogg  comes  to  the  conclusion 
that  these  movements  are  not  to  be  explained  upon  any  endosmotie 
and  exosmotic  theory  or  on  that  of  an  unduJatinff  protoj^asmic 
membrane;  nor  are  they  due  to  cilia  arranged  throughout  the 
sutural  line  of  the  frnstnle  or  projecting  from  the  openings  at  the 
extremities.  In  his  view  the  movements  ore  caused  by  contractile 
prehensile  filaments. 

**  By  attentively  following  a  diatom,  under  high  power  magnifi- 
cation and  carefal  illumination,  its  movements  are  seen  to  be  under 
its  own  controL  It  will  attack  a  body  relatively  lar^  than  itself; 
it  will  force  the  sharp  or  taper  end  ci  its  frustule  mto  a  mass  of 
matter,  and  recede  from  it,  with  a  jerky  motion.  This  action  it  will 
repeat  many  times  over  or  untQ  it  has  opened  a  way  for  itself.  Such 
movements  will  be  explained  by  the  alternate  extension  and  retracti(m 
of  a  delicately  constructed  prehensile  organ,  or  organs,  contractile 
prehensile  filaments,  protruding  through  an  opening  or  operating  on 
the  external  sur&oe  of  the  silicons  frustule.  It  is  but  necessary  to 
have  pidiensile  filaments  capable  of  extension,  in  the  transverse 
diiection  of  eadi  half  of  the  frustule,  to  which  they  may  be  attached, 
to  further  comprehend  the  forward  and  backward  movements  per- 
formed by  tilie  diatom.  For  a  nearly  parallel  example  I  may  refer 
to  the  pedictdste  rotifer :  the  pedicle  of  which  consists  of  a  hi^y 
contractile  spiral  style.     This  the  rotifer  alternately  expands  and 

*  8B.  K.  Bohm.  Gee.  Wias.  Pnig,  June  9,  1882.  See  Bot  CentmlbL.  xii 
(1882)  p.  861. 

t  Sep.  repr.  fh>m  Mem.  Soo.  Belg.  de  Mior.,  1883,  11  pp.  Of.  Beport  of 
Referee  m  BoU.  Soc.  Belg.  Mior.,  ix.  (1883)  pp.  37-44. 

Digitized  by  CjOOQIC 


ZOOLOaY  AND  BOTANY,   inOB08(X)PY,   BTO.  263 

oontniota'  at  will ;  and  perfonns  as  is  well  known  many  very  aotiTO 
inoTements.  Take  another  example  from  amongst  the  simpler  forms  of 
life— cryptogamic  plants,  whose  spores,  possessing  oontractile  fila- 
ments, haye  oonsiderahle  powers  of  extension  and  contraction,  and  are 
otherwise  employed  as  motile  agents.  We  ma^  then  without  farther 
argument  assnme  that  diatoms  are  famished  with  a  somewhat  similar 
agency,  whereby  their  moyements  are  effected.  .  .  . 

Smnewhat  condnsiye  eyidence  of  tiie  prehensile  contractile  fila- 
mentous theoiy  is,  I  belieye,  famished  by  the  addition  of  a  minnte 
quantity  of  colouring  matter  to  the  contents  of  the  cell  in  which  the 
aiatoms  are  confined.  When  a  particle  or  two  of  colouring  matter 
comes  within  reach  of  a  filament  it  is  seized  upon,  and  foUows  the 
subsequent  moyements  of  the  diatom.  OccasioniEdly  a  coloured  par- 
ticle will  be  seen  to  be  affected  in  the  following  manner.  At  a  point 
equal  to  the  length  of  the  frnstnle,  it  is  grasped  enpasMtd;  or  it  may 
be  seized  at  some  intermediary  distance  of  the  extreme  limit  of  the 
prehensile  filament,  when  it  is  instantly  drawn  towards  the  frustule 
with  a  jerky  motion,  and  secured.  On  more  than  one  occasion,  a  cell 
of  PaimogUBa  was  seized  in  the  way  described,  and  seen  to  trayel 
along  the  longitudinal  sutural  aspect  of  the  yalye,  and  in  a  contrary 
direction  to  that  of  progression,  the  progress  of  the  frustnle  being  at 
the  moment  perceptibly  slower  and  somewhat  more  jerky.  When  not 
80  engaged  it  appeared  to  be  occupied  in  securing  poinU  d^appui  on 
the  slide  and  coyer-glass.  Any  and  eyery  moyement,  howeyer,  must 
be  perlbrmed  at  some  disadyantage  in  so  confined  a  space  as  that 
affi>rded  by  a  yery  shallow  cell :  a  succession  of  normal  moyements  is 
scarcely  possible  under  the  circumstances.  .  .  . 

In  once  again  entering  upon  the  inyestigations  of  the  moyements 
of  diatoms,  I  haye  been  anxious  to  diyest  myself  of  all  preconceiyed 
opinions,  of  either  cilia  or  other  organs,  and  haying  obtained  during 
the  past  summer  a  bountiful  supply  of  liyely  specimens,  I  at  once 
made  them  the  subject  of  carem  and  prolonged  study.  Portions 
taken  tram  the  bulk,  together  with  cells  of  Palmogloea,  were  trans- 
ferred to  a  growing-fllidei  tiie  last  named  being  arranged  in  groups  of 
from  two  to  a  dozen  or  more  primary  cells.  By  expansion  of  the 
transparent  outer  membrane  these  cells  soon  displayed  the  phenomenon 
of  self-diyision ;  but  neither  in  ilie  compound  state  nor  as  single 
cells  did  any  of  them  exhibit  any  other  kind  of  motiyity.  The 
diatoms,  on  Uie  contrary,  were  incessantly  on  the  moye,  passing  to 
and  fro,  oyer  the  field  of  the  Microscope.  Now  and  again  uiey  would 
seize  upon  a  Pahnogloda  and  carry  it  off  Any  retraction  of  the  con- 
tractile filament  of  tiie  diatom  produced  a  sudden  jerky  moyement  of 
the  cell ;  but  as  soon  as  it  relinquished  its  hold  it  retumed  to  a  state 
of  perfect  rest.  Occasionally  a  fresh  attack  was  made  and  the  cell 
was  seen  to  follow  in  the  track  of  the  diatom.  The  moyements  were 
so  remarkaUe,  that  no  one  obserying  them  could,  I  yenture  to  think, 
refer  them  to  other  motile  organs  tl^  that  of  prehensile  filaments  or 
other  yoluntary  contractile  bodies  under  the  perfect  control  of  the 
frustule. 

At  another  time  a  minute  organism  belonging  to  a  different  genus 
would  dart  across  the  path  of  a  diatom  or  come  mto  contact  .^tih  i*. 
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when  it  was  at  onoe  aeiced  and  for  amoment  arrestecL  Two Navieida 
would  oTOfls  each  other,  and  the  resultant  action  would  be  of  an  intov 
mediary  or  restraining  character,  and  on  suddenly  relinquishing  their 
hold  of  each  other  thej  would  separate  with  a  bound.  At  anotiier 
time  the  motiTe  action  of  a  diatom  was  seen  to  be  of  a  halting  nature, 
as  if  waiting  to  gather  up  its  contractile  organs  before  attempting  any 
advance." 

On  tiie  other  hand.  Dr.  K  Van  Ermengem  *  says  that  notwith- 
standing the  use  of  Tarious  colouring  reagents  (aniline  colours, 
hnmatoxyline,  and  carmine),  also  osmio  add  in  solution  and  Tapour, 
and  absolute  alcohol,  homogeneous-immersi(m  objectiTes  of  Zeiss 
(l-18th  in.)  and  ToUes,  and  Abbe  and  Powell  condensers,  he  has 
not  been  able  to  find  the  least  trace  of  any  kind  of  locomotor  orsans. 
The  larce  species  of  Pinnularia^  Plewroiigma^  and  SwrireUa  whidi  he 
obserred  were  in  full  vitality  and  moved  very  actively.  The  frustulea 
always  seemed  to  him  to  move  in  an  automatic  manner  as  if  they  were 
impelled  by  a  blind  force,  very  different  from  the  impulsive  spontft- 
neousness  which  seemed  to  animate  the  diflferent  Protozoa  by  which 
they  were  accompanied.  A  number  of  the  diatoms  had  on  their 
surface  immovable  filaments  which  were  more  or  less  slender,  and 
strongly  refracting — true  epiphytes  (LepUMrix)  the  nature  of  whieh 
it  was  difficult  not  to  recognize. 

Dr.  Van  Ermengem  considers  that  there  only  remains  to  explain 
the  motions  of  diatoms  the  hypothesis  which  attributes  them  to  the 
action  of  purely  mechanical  forces,  thermo-dynamical,  and  perhaps 
of  electro-capillarity. 

Markings  of  I>iatoms.t— Mr.  K  W.  Burgess  combats  M.  Prins's 
views  as  to  the  existence  of  openings,  and  says  that  "  if  we  examine  a 
valve  of  Trinaeria  regina  or  T,  excavaia  by  direct  light  through  the 
valve,  focussing  sharply  to  the  flat  surfiftce  of  the  valve,  we  get  to 
the  edge  of  the  base  of  the  areol»,  and  viewing  the  areola  we  find 
that  the  colour  is  different  to  that  of  the  field  (outside  the  edge  of  the 
valve),  provinff  that  we  are  looking  through  the  substance  of  tilie  areole ; 
and  if  the  valve  has  its  exterior  towiurds  the  observer,  we  have  to 
withdraw  the  objective  by  the  fine  adjustment  to  reach  the  apex  of  the 
areola ;  and  if  the  interior  is  towards  us,  we  lower  the  objective  by  the 
same  means  to  reach  the  bottom  of  the  pit  or  concavity  of  tiie  areola. 

The  same  observations  apply  to  the  valves  of  8tictodi$eu»^  2Vi- 
ceraUumy  and  others.  If  these  diatoms  are  viewed  by  reflected  li^t 
on  a  black  background  (if  tiie  valve  has  its  exterior  towards  the  ob- 
server), the  arecus  catch  the  light,  and  would  convince  even  the  most 
sceptical  observer  that  they  are  not  openings,  but  either  pits  or 
spherules,  such  observations  depending  upon  the  side  of  the  valve 
towards  the  observer." 

*  Beport  of  Beferee  in  Bull.  Boo.  Belg.  Mior.,  ix.  (1888)  pp.  41>S. 
t  MioroMopioal  Newi,  iii.  (1888)  pp.  71-5  (8  figs.). 
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a  reyolving  annnlns  to  the  body.  The  revolying  diaphragm  plftie  is 
recessed  into  the  stage.  When  the  krgest  aperture  is  used,  the  ihreftd 
in  the  stage  will  allow  of  a  fitting  being  screwed  into  it  to  reoeiTe  ths 
yarioos  stage  apparatus. 

For  class  demonstration  it  is  fonnd  that  the  hinged  joint  to  th^ 
limb  is  not  essential,  and  it  is  therefore  made  in  two  forma,  -with  and 
without  joint. 

Crouch's  Portable  Histological  Kicroscope. — Vx.  EL  Groiid  ham 
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iflsned  the  inBtmmGnt  shown  in  figs.  87  and  88,  with  the  view  of  pro- 
viding A  Miorosoope  which  shall  combine  portability  with  more 
steadiness  than  is  nsnaUj  found  in  "portable"  forms.  When  set  np 
for  use  the  instrument  is  shown  in  fig.  87,  and  when  folded  in  fig.  88. 
The  modifications  adopted  to  enable  the  instrument  to  be  folded 


up  are  as  follows : — (1)  The  stage  is  made  to  turn  lateraUy  at  right 
ancles  to  the  normal  position,  so  as  to  be  in  a  line  parallel  with  the 
body-tube,  which  permits  the  latter  to  be  reversed  and  inserted  at  the 
lower  end  of  the  socket ;  and  ^2)  the  two  front  *'  feet "  of  the  tripod 
are  made  to  fold  outwards  and  backwards  under  the  heel. 

In  packing  the  instrument,  a  small  milled  screw  beneath  the  stage 
is  loosened,  and  tiie  stage  turned  at  right  angles ;  the  body-tube  is 
removed,  reversed,  and  put  into  the  socket  at  the  lower  end ;  the  limb 

Digitized  by  VjOOQ  IC 


268 


SUMMABY  OF  OUBRBNT  BBSEAS0HB8  BBIATDfa    TO 


is  indined  backwards  on  the  tnmnion  axis  as  far  as  it  will  go,  woi. 
the  feet  are  tamed  back  under  the  heel.  Thus  folded,  the  Miorcisoope 
fits  into  a  leather  case  7  in.  x  5  in.  x  8  in. 

The  stage,  which  is  only  ^  in.  thick,  contains  between,  its  upper 
and  lower  plates  a  diaphragm  with  fonr  circolar  apertures,  which  is 
rotated  by  tiie  finger  acting  on  its  projecting  milled  edge  at  the  ri^nt- 
hand  side. 

Deecke*8  Large  Kicroscope. — Dr.  T.  Deecke,  special  pathologist 

oi  the  New  York  State  Lunatic  Asylum,  sends  us  a  description  of  this 
instrument  (figs.  89-41)*  from  which  the  following  is  condeofled : — 
The  stand  became  a  necessity  after  he  had  succeeded  in  making 

Fig.  S9. 


sections  of  l-400th  to  l-600th  in.  thickness,  and  upwards  of  6  in.  in 

diameter,  in  order  to  facilitate  topographical  investigations  of  minute 

*  The  flgurea  are  drawn  to  a  scale  of  about  1-1 2th  actual  size. 
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The  chief  noyelty  ib  the  system  of  inolining  the  IQorofleope  from 
the  yertical  to  the  horizontal. 

The  foot  is  a  heayy  triangidar  pkte,  the  hase  14  in.  and  the  two 
sides  19  in.  There  are  two  short  pilhirs  at  the  angles  of  the  base  whidb 
support  by  pivots  a  second  triangle  connected  at  the  troncoted  r&iei 
by  a  hinge  with  a  shonlder-piece  encircling  the  main  colomn  in  wh^ 
the  coarse  adjastment  slides;  the  continuation  of  diis  sbonldfir  ia 
front  is  the  fixed  stage-plate  carrying  the  mechanical  stage.  The 
lower  end  of  the  main  column  is  provided  with  a  female  sorew  in 
a  pivoted  sliding  box-fitting,  in  which  acts  a  powerful  12  in.  sctbv 
attached  to  the  base-plate  and  controlled  by  a  crank  at  the  badL 
This  screw  causes  the  main  column  to  travel  from  the  vertical  to  tbe 
horizontal,  the  suspended  triangle  at  the  back  moving  coireBpondingly 
as  a  hinged  stancluon. 

The  coarse  adjustment  is  similar  to  that  in  the  older  Bofls  model  ; 
but  two  racks  are  applied  to  the  column  and  two  pinions  are  set  on  titt 
same  axis  so  that  die  teeth  grip  alternately  in  the  racks,  bj  which  it 
is  stated  that  lost  motion  is  obviated. 

The  fine  adjustment  is  also  on  the  older  Boss  principle. 

In  consequence  of  the  great  length  of  the  arm  (13j^  in.)  ouryiag 
the  body-tube,  and  to  avoid  flexure  and  tremor,  the  lever  is  oonstrooted 
of  two  strong  double  bars  connected  by  cross-bars  like  the  beam  c^  a 
chemical  balance.  It  moves  between  conical  steel  fulorom-pcnaito 
placed  oonsiderably  in  front  of  the  centre,  and  very  strong  flat  springi 
press  against  each  end.  Upon  the  posterior  arm  of  the  lever  a  micro- 
meter-screw of  sixty  threads  to  the  inch,  acts,  giving  a  focussing  range 
of  l-8th  in. 

The  mechanical  stage  rests  upon  the  fixed  rectangular  plate  whioii 
forms  one  piece  with  the  shoulder  encircling  the  main  column.  The 
mechanical  movements  (4  in.  in  all  directions  from  the  optic  axis) 
are  obtained  by  means  of  two  sliding  plates  of  the  usual  oonstmo- 
tion,  but  with  modifications  in  the  mechanism  necessitated  by  tiie 
increase  of  size  and  greater  range  of  motion.  The  lower  stage-plate 
is  12  in.  from  behind  forward  and  Hi  in.  wide,  and  the  upper  12  in. 
by  11  in.  The  ordinary  rackwork  motion  of  the  upper  plate  was  found 
to  be  too  coarse  when  high  powers  were  employed,  and  an  arrange- 
ment was  therefore  devised  by  which  this  rackwork  can  be  discon- 
nected and  ihe  plate  then  moved  by  a  system  of  four  endless  screws 
on  the  left  of  the  stage. 

Stage  dips  of  somewhat  peculiar  form  allow  a  slide  of  any  size 
from  the  ordinary  one  to  upwards  of  10  in.  by  8  in.  to  be  securely 
held.  At  the  lower  end  of  the  upper  stage-plate  a  pair  of  movable 
legs  (like  compasses)  are  applied  on  one  axis,  and  can  be  set  by  a 
screw  at  any  angle  mm  10^  to  160°,  the  end-pieces  being  provided 
with  grooves  for  the  reception  of  the  slides.  An  adjustable  rigbt- 
angled  arm  is  attached  to  the  upper  left-hand  comer  of  the  same 
plate,  and  can  be  pressed  against  the  slide. 

A  centering  substase,  carrying  accessory  apparatus,  is  also  applied ; 
it  is  provided  with  rack  and  pinion  movement  actuated  by  the  small 
milled  head  on  the  ri^t  in  ^g.  40. 
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The  mirror  has  seven  jointed  arms,  and  can  be  used  above  the 
stage  for  illnminating  opaqne  objects. 

The  whole  instrmnent  stands  upon  a  strongly  made  tripod  15  in. 
high  with  revolving  top  20  in.  in  diameter.  When  at  an  inclination 
of  45°  the  eyepiece  is  3^  ft.  from  the  floor. 

The  Microscope  was  constracted  under  Dr.  Deecke's  supervision, 
and  firom  plans  drawn  by  himself,  at  the  *'  Utica  Engine  and  Boiler 
Works"  of  Mr.  P.  8.  Cnrtis,  Utica,  N.Y. 

Dr.  Deecke  also  sends  ns  a  description  of  a  stage  for  use  in  photo- 
micrography for  the  purpose  of  rendering  possible  the  focussing  of  large 
areas  of  sections  when  low  magnifying  powers  are  used. 

An  ordinary  photographic  lens  can  be  successfully  employed 
instead  of  the  microscopic  objective.  It  gives  at  a  proper  distance,  of 
from  10  to  20  or  even  40  ft. 
from  the  lens,  a  picture  of 
excellent  definition,  but  the 
great  difficulty  is  to  brins 
all  parts  of  a  field  of  such 
dimensions  into  the  proper 
focus.  Aflsnming  that  uiis 
difficulty  probably  origi- 
nated in  slight  inequalities 
in  the  thickness  of  the 
sections  in  their  different 
parts,  or  that  it  was  due 
to  their  position  in  the 
mounting  fluid  between  the 
slide  and  the  cover-glass. 
Dr.  Deecke  corrected  the 
defect  by  constructing  a 
stage  on  which  the  speci- 
men may  be  placed  in  any 
desired  plane  slightly 
oblique  to  a  vertical  plane 
drawn  through  the  centre 
of  the  magnifying  lens,  and 
thus  arrived  at  results 
which  gave  perfect  satis- 
fiMstion.* 

_.  Eobin's       (Chevalier) 

Dissecting    Microscope. — 

This  (fig.  42)  is  another 

form  0>y  A.  Chevalier)  of 

Prof.  0.  Bobin's  Dissecting 

Microscope,  that  made  by  mM.  Nachet  having  been  figured  on  p.  100, 

VoLIL(1882).t 

*  Dewviption  sappUed  by  Dr.  Deeoke.  See  al0O  brief  note  in  Proo.  Amer. 
Boo.  MicT^  5th  Ann.  Meeting,  1882,  pp.  277-9.  No  little  credit  is  due  to  Mr. 
G.  W.  Ruffle  for  engraving  the  aboye  woodcuts  from  photographs  lerj  much 
wanting  in  clearness. 

t  Cf.  also  C.  Robin's  •  Traits  du  Microscope/  1877,  p.  75. 


Digitized  by  LjOOQIC 


272  8U1CMABT  OF  OUBRKNT  RKCTABmnW  BXLAXIHO  TO 

The  stage  is  intended  to  be  med  with  transparent  objeets.  The 
central  aperture  receiyes  either  a  wheel  of  diaphragms  or  a  glaas 
disk.    An  erecting  prism  is  shown  in  place  oyer  the  eye-piece. 

When  opaqne  objects  are  required  to  be  observed  they  are  placed  on 
the  base-pliSte,  the  plate  carrying  the  two  pillars,  mirror,  and  sUge  being 
then  remored  by  loosening  the  two  damp  screws  at  the  comers. 

Bollet*s  Polari-^eotro-miorosoope.* — This  instrument  was  de- 
Tised  by  Dr.  A.  BoUet,  of  Graz,  and  is  a  combination  of  a  compound 
Microscope  with  a  ^>ectral  and  polariaing  apparatus,  he  having 
observed,  whilst  expenmenting  on  the  spectra  of  the  colours  of  thin 
plates,  and  the  polarization  colours  of  selenite  films,  that  such  a 
combination  might  be  exceedingly  useful  for  certain  hirtological 
examinations. 

The  description  of  the  instrument  and  its  use  is  prefaced  by  some 
remarks  on  the  spectroscopic  eye-pieces  hitherto  designed,  beginning 
with  the  original  plan  by  which  parts  of  a  spectrum  (or  a  smaU 
spectrum  suiting  the  field)  were  projected  in  the  plane  of  the  micro- 
scopical object  This  was  effected  by  spectral  apparatus  fixed  in 
fnmi  of  ih»  obfeeUvey  and  thus  observation^  could  be  made  on  the 
behaviour  of  microscopical  objects  in  monochromatic  lieht. 

Later  the  spectroscopic  et/e-piece  was  adopted,  on  Sie  suggestion 
of  Dr.  W.  Huggins,  on  the  model  of  a  star  spectroscope,  and  after^ 
wards  improved  by  the  spectroscopic  eye-pieces,  especially  adapted 
for  the  Microscope,  of  Sorby  and  Browning,  Zeiss,  and  others. 

Each  of  these  methods,  however,  serves  different  purposes ;  and 
careful  consideration  shows  that  it  is  only  the  older  manner  of  examina- 
tion which  is  adapted  for  true  microscopical  studies  of  a  more  extended 
applicati(m,  the  use  of  the  spectroscopic  eye-piece  being  much  more 
circumscribed.  In  the  latter  the  elit  is  at  the  point  where  the 
inverted  image  is  formed  by  the  objective  and  field-lens.  A  linear 
strip  of  this  image  is  then  spectndly  analysed  by  a  direct  vision 
prism.  Such  an  apparatus  is  excellently  adapted  for  studying  the 
absorption-spectra  of  uniformly  coloured  microscopical  objects  con- 
taining no  inner  contours,  and  whose  images  cover  the  slit  either 
entirely  or  to  a  definite  extent  It  can  also  be  used  for  the  same 
purpose  in  the  case  of  the  absorption-spectrum  of  one  particular 
absorbing  substance  which  is  associated  wiUi  delicate  bodies  uniformly 
distributed  in  a  liquid,  as  with  the  red  blood-corpuscles  or  chlorophyll- 
grains.  But  in  these  cases  the  action  of  the  eye-piece  is  satis&ctory 
only  if  the  object  is  somewhat  above  or  below  the  focus  of  the  Micro- 
scope. It  is  easy  to  see  the  reason  for  this,  but  an  example  will  explain 
it  more  clearly.  Place  a  drop  of  blood,  spread  out  on  a  slide,  under 
the  Microscope,  remove  the  prism  of  the  eye-piece,  and  with  the  slit 
wide  open  focus  so  that  the  image  of  the  blood-corpuscles  may  be  as 
sharp  as  possible,  then  narrow  the  slit  and  replace  the  prism.  A 
spectrum  of  unequal  brightness  will  be  seen,  crossed  by  numerous 
dark  lines  and  shadows  at  right  angles  to  the  direction  of  the  slit, 
and  in  which  both  the  Fraunhofer  lines  and  the  absorption-bands 

•  Zeitsohr.  f.  Instrumentenk^  i.  (1881)  pp.  366-72  (3  figs.). 
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will  be  indistinct  and  fragmentary.  This  will  also  ooour  if  the  edges 
of  the  slit  are  defective  or  if  particles  of  dust  have  got  in.  In  the 
case  we  are  considering  it  is  caused  by  the  sharp  outlines  of  the  blood- 
corpuscles.  If  the  Microscope  is  placed  out  of  focus  a  uniformly 
bright  spectrum  will  be  obtained  with  sharp  Fraunhofer  lines,  and 
the  distinct  absorption-bands  of  the  hsemoglobin.     A  band  of  the 


Fig.  4H. 


sharp  image  of  the  object  is  of  course  no  longer  spectrally  analysed, 
but  only  a  band  of  the  circles  of  confusion,  which  now  fall  in  the 
plane  of  the  slit,  forming  there  an  indistinct  image  of  the  corpuscles. 
We  have,  however,  in  this  way,  removed  the  injurious  action  of  their 
sharp  outlines  upon  the  clearness  of  the  absorption  spectrum.* 

*  Beeiiles  the  value  of  the  epeotroBoopic  eje-piece  for  the  study  of  absorption 
•pectra,  Dr.  Bollet  mentions  the  use  he  has  made  of  it  in  the  examination  of 
Newton's  rings,  and  the  polarization  colours  of  crystalline  plates. 

8er.  2.— Vol.  III.  {^i^r\n\i> 
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**  Bj  the  whore  remarks,"  Dr.  BoUet  says,  **  I  imagiiw  I  baTa 
■nffioiently  shown  that  the  use  of  the  spectroscopic  eje-pieoe  in 
microscopy  is  somewhat  limited,  bat  if  it  be  obje^ed  to  tiiis  thai 
Sorby  has  made  exceedingly  nmnerons  obeenrations  by  this  means,  it 
may  be  replied  that  these  researches  were  concerned  only  with  the 
discoTery  of  the  characCbristic  absorption-spectra  of  colouring  matters, 
that  is,  always  for  the  eolation  of  a  particular  problem  for  which  this 
eye-piece  is  eminently  fitted.  There  are,  howcTer,  a  large  number 
of  problems  in  micro-spectrosoopic  research  for  which  the  eye-piece 
is  not  suitable,  L  e.  all  those  in  which  it  is  not  merely  required  to 
examine  the  absorption-spectra  of  the  colouring  matters  occurring  in 
microscopical  objects,  but  the  objects  themselTcs  in  monochromatic 
light,  whether  in  any  particular  part  or  all  parts  of  the  spectrum.  For 
such  purposes  the  spectrum  projected  in  the  plane  of  the  object  must 
be  used  as  it  was  employed  before  the  introduction  of  the  more 
recent  eye-piece." 

The  following  description  is  then  given  of  the  polari-speotro- 
microscope  which  was  constructed  by  Schmidt  and  Haeiisch  of  Berlin, 
according  to  Dr.  Beliefs  directions. 

To  a  Microscope  (fig.  43)  in  which  the  stage  is  further  than 
usual  from  the  base,  the  following  pieces  of  accessory  apparatus  are 
fixed. 

L  Beneath  the  stage  <,  is  a  small  spectroscope  h  attached  to  it 
by  means  of  a  metal  plate  a  with  an  oval  hole,  and  movable  by  the 
screw  e  horizontally  from  right  to  left  in  a  idide  applied  to  the 
metal  plate. 

The  spectroscope  consists  of  the  following  parts  (fig.  44): — 
(1)  The  slit  •  adjusted  by  the  screw  d;  (2)  a  coUixnator  lens  e;  (3)  a 
oireot-vision  prism  /;  and  (4)  above  the  prism  a  convex  lens  of  snort 
focus  g,  which  is  int^ded  to  project  a  sinall  spectrum  in  the  plane  of 
the  object  on  the  stage.  That  this  may  be  easily  done  with  Cerent 
objects,  on  slides  of  different  thicknesses,  the  prism  and  the  convex 
lens  can  be  moved  vertically,  they  being  in  one  piece  of  tubing,  while 
the  slit  and  collimator  lens  are  in  another.  This  movement  is 
effected  by  a  screw  h  cut  in  the  inner  tube,  and  a  ring  •  (figs.  43  and 
44)  on  Uie  outer,  which  act  like  the  correction-adjustment  of 
objectives.  (The  amount  of  the  vertical  movement  can  be  registered 
on  a  millimetre  scale,  divisions  on  the  ring  showing  fractions  of 
mm.)  The  dispersion  of  the  prism  is  such  that  with  a  medium 
magnifying  power,  the  small  spectrum  projected  in  the  plane  of  the 
object,  can  be  completely  seen  in  the  field  of  the  Microscope,  from 
the  red  to  the  violet  end  and  the  Fraunhofer  lines  also  clearly  visible. 
(5)  In  front  of  the  slit  is  a  polarizing  (Hartnock-Prazmowski)  prism 
Jb,  and  (6)  above  the  convex-lens  is  fixed  a  selenite  film  e  (Bed  L  Qrd. 
or  Bed  XL  Ord.). 

n.  Over  the  tube  of  the  Microscope  is  an  eye-piece  o  (fig.  43), 
above  which  a  Hartnack-Prazmowski  analysing  prism  is  fixed.  This 
is  movable  over  the  eye-piece  by  its  tube  p  and  its  correct  position 
is  shown  by  an  index  q  on  the  tube  moving  over  a  circular  scale  r 
fixed  to  the  eye-piece. 
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The  instrument,  when  intended  to  be  nsed  for  the  pnrposes  here- 
after mentioned,  must  be  adjusted  as  shown  in  fig.  45,  which 
represents  a  projection  upon  a  horizontal  plane  of  the  parts  inter- 
posed between  the  eye  and  the  mirror. 

•  8  Direction  of  the  slit. 

pp         n  yibraticm  of  the  polarizer. 

aa         „  „  „     analjser. 

00  „  „  „     ordinary  ray  in  the  selenite  film. 

0  0  „  „  n     eztraordinaory  ray  in  the  same. 

In  this  arrangement  of  the  instmment,  when  sufficiently  strong 
parallel  rays  are  received  from  the  mirror  (either  bright,  diffused 
dayli^t,  direct  sunlight,  petroleum-  or  gaslightV  a  dark  interference- 
bMid  will  be  seen  in  the  spectrum  in  the  fiela  at  the  point  cone- 
sponding  to  the  Fraunhofer  line  E,  which  moyes  from  E  to  F  or 
E  to  D,  more  or  less  according  to  the  tint  of  the  selenite  film. 

The  resulting  intensity  of  the  li^ht  proceeding  from  the  analyser 
(apart  from  the  loss  at  the  surfiice)  is  under  the  aboye  condition  for 
erery  giyen  colour 

B«  =  r«8in«^(l(y-fl).  (1) 

in  which  r*  is  the  intensity  of  the  incident  light,  X  the  wave-length, 
d  the  thickness  of  the  selenite  film,  y  the  greatest  and  a  the  smaUest 
principal  refraction  quotients  of  the  selenite  for  the  given  wave- 
length. The  dark  interference-band  appears  in  every  part  of  the 
spectrum  for  which  the  condition 

is  fulfilled.  In  this  equation  n  is  the  ordinal  number  of  the  dark 
interference-band.  It  has  the  value  1  for  the  thickness  o  of  the  plate. 
The  colour  region  red  L  Ord.,  and  purple  II.  Ord.  (red  I.  OkI.  of 
the  ordinary  selenite  films)  lies  within  the  value  2,  and  the  region 
red  n.  Ord.  and  purple  III.  Ord.  (red  II.  Ord.  of  the  ordinary  selenite 
films)  lies  within  the  value  8  for  n,  whilst  the  value  of  X  for  these 
regions  lies  between  the  490  and  545  millionth-millimetre  of 
Angstrdm's  scale ;  F  Fraunhofer  coinciding  with  486,  E  with  627, 
and  D  with  589.  The  interference-band  of  the  red  IL  Ord.  is  more 
sharply  limited  than  that  of  the  red  L  Ord. 

The  object  on  an  ordinary  slide  is  now  brought  into  the  field  of 
view  Tshowing  the  spectrum  with  the  dark  inteHerence-band)  and  is 
movea  till  it  lies  over  this  band.  If  the  object  is  singly  refracting  it 
remains,  in  all  azimuths,  dark  upon  a  dark  ground.  If  it  is  doubly 
refracting,  then  it  acts  as  a  thickening  of  the  selenite  film  when  the 
vibration-direction  of  the  ordinary  (or  extraordinary)  ray  in  the  object 
corresponds  with  that  of  the  ordinary  (or  extraorcunary)  ray  in  the 
film.  In  the  contrary  case  it  acts  as  a  uiinning  of  the  fiun.  In  both 
cases  the  doubly  refracting  objects  are  illuminated  on  a  dark  ground 
in  the  n>ectral  colour  extinguished  by  the  interferenoe-bands. 

If,  however,  ihe  spec^um  is  moved  tmder  the  object  by  the 
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horizontal  moyement  of  the  spectroficope  before  deseribed,  ^md  m  tbe 
first  case  there  is  a  spectral  region  fbnnd  towards  the  red  cad  b 
which  the  doubly  refracting  object  appears  dark  npon  a  bright  gnond; 
but  in  the  second  case  such  a  region  appears  at  the  violet  ^kd,beei« 
with  augmented  or  diminished  thickness  of  the  plate,  the  rtlm  d  i 
in  the  equation  (2)  is  altered.  With  increasing  thickness  af& 
doubly  refracting  plate,  the  dark  interference-bands  move  in  tki 
spectrum  from  the  yiolet  to  the  red  end,  and  vice  ver^d  with  dimisio- 
ing  thickness. 

By  this  method  small  degrees  of  double  refraction  in  orgui&d 
bodies  can  be  more  certainly  discoyered,  and  for  certain  histologkil 
objects  a  very  safe  opinion  as  to  their  double  refraction  can  be  uriTed 
at.  Dr.  Bollet  has  employed  the  method  especially  for  the  exiim3i* 
tion  of  striated  muscle-fibre,  and  obtained  very  good  results  as  to 
the  double  refraction  of  tiie  transrerse,  the  accessory,  and  tk 
terminal  or  intermediate  disks.  If  we  place  a  striated  muBofe-fibre 
upon  the  slide  so  that  its  longitudinal  axis  coincides  with' «— « 
(fig.  45)  it  will  be  in  the  so-<»lled  ^  addition-position "  abo^  t^ 
selenite  film ;  all  its  above-mentioned  doubly  refrracting  parts  will 
therefore  be  brightly  illuminated  in  the  dark  interference-band.  ^ 
however,  the  spectrum  is  so  moved  that  the  spectral  regions  near  ^ 
red  end  lie  under  the  fibre,  we  obtain  an  image  in  a  given  regi^ 
which  is,  as  it  were,  the  negative  of  the  former,  because  all  parts  d 
the  fibre  which  before  appeared  bright  on  the  dark  ground  of  tk 
interference-band,  now  appear  dark  upon  a  bright  ground.  Tb 
second  image  thus  checks  the  first. 

Moreover  degrees  of  double  refraction  may,  in  some  cases,  be  d^ 
tinguished  by  the  extent  of  the  movement  of  the  spectrum  which  ii 
necessary  to  obtain  the  negative  image.  If  the  selenite  film  is  tuned, 
while  the  fibre  remain^  in  the  direction  of  the  slit,  so  diat  nxAau 
in  fig.  45,  but  o  o,  falls  in  the  direction  • «,  then  the  fibre  will  he  is 
the  "subtraction-position''  above  the  film.  The  position  in  ^e 
spectrum  of  the  interference-band  of  the  film  remains  unchanged  aad 
the  doubly  refracting  parts  of  the  fibre  shine  as  before  on  ^  ^ 
ground.  But  now,  in  order  to  obtain  the  negative  image,  the  speetnza 
must  be  so  moved  that  a  spectral  region  nearer  the  violet  end  ^ 
under  the  muscle  fibre.  By  this  apparatus,  therefore,  addition  i^ 
subtraction  positions  can  be  directly  distinguished  frx>m  one  ano^- 

With  r^ard  to  the  selenite  fiboos,  the  autiior  remarks  that  then 
were  chosen  because  they  are  easily  replaced  and  are  abundant  a 
commerce.  In  the  selection  of  the  particular  films  mentioned  abo^ 
the  position  of  their  interference-bands  was  determined  in  the  oen^ 
part  of  the  spectrum,  so  that  there  was  the  necessary  space  betweea 
that  and  the  red  and  violet  ends.  It  is,  however,  clear  that  exac^ 
similar  observations  can  be  made  with  interference-bands  in  <A» 
spectral  regions  and  of  other  orders,  by  the  employment  of  thicker 
or  thinner  films  than  those  which  correspond  to  the  red  of  the  firsl  or 
second  order. 

The  use  of  interference-bands  of  a  higher  order  is  not  soitaUB. 
because  the  increase  in  thickness,  which  moTCS  them  to  a  jooportioaaif 
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extent  ont  of  their  position  in  the  spectrnm,  is  always  greater  with 
increasing  ordinal  numbers.  If  the  thickness,  for  which  the  dark 
interference-band  between  crossed  prisms  corresponds  with  G 
Fraonhofer,  is 


(f  =2(n-l) 


2CyG-«G) 


(8) 


hot  the  thickness,  for  which  the  interference-band  corresponds  with 
B  Fraunhofer,  is 


cf'  =  2(n-l) 


2(^b-«b)' 


then  according  to  (8)  and  (4) 

b(^B-«B)     2(7o-«o)J 


(4) 


(5) 


which  shows  that  when  the  ordinal  nmnber  n  of  the  dark  interference- 
bands  ascends  from  unity  to  unity,  the  increase  in  thickness,  which  is 
necessary  to  move  the  l»nd  once  from  Q  to  B  through  the  spectrum, 
forms  an  ascending  arithmetical  progression. 

The  instrument  can  be  used  as  a  spectromicroscope  alone,  without 
the  polarizing  apparatus,  or  it  can  be  employed  as  an  ordinary 
Microscope  if  the  spectral  apparatus  be  also  remoyed. 

V6riok*i  Travelling  or  Pocket  Microscope. — In  this  instrument 
(figs.  46  and  47)  portability  is  obtained,  not  only  by  the  usual  ezpe- 

Pio.  4a 


FiQ.  47. 


dients  of  reversing  the  body-tube  in  its  sheath  and  setting  the  stage 
at  right  angles,  but  also  by  making  the  two  legs  of  the  base  close 
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together,  as  in  a  pair  of  oompasses.    It  then  packs  into  a  box  20  om. 
by  10  cm.  and  5  cm.  deep. 

The  instroment  was  designed  bj  M.  0.  Y^rick,  with  the  oo-opera- 
tion  of  Dr.  L.  Malassez. 

Abbe'i  Camera  Lncida. — We  have  already  recorded  the  two  or 
three  paragraphs  which  have  appeared  as  to  this  instrument,*  and  now 
add  a  figure  of  it  taken  from  the  2nd  edition  of  Dr.  Dippel's  work  f 
(fig.  48). 

The  glass  cube  (consisting  of  two  prisms,  with  an  hypothenuse 
sur£EU)e  partly  silvered,  and  leaving  a  small  hole  in  the  centre)  is  at 
W,  the  reflecting  mirror  at  Sp,  the  eye  at  0.     The  rays  from  the 


paper  come  in  the  direction  S,,  and  are  reflected  first  by  the  mirror, 
and  a  second  time  by  the  silvered  prism  to  0,  while  the  object  is  seen 
through  the  small  hole  in  the  silvered  surfEMoe. 

Herr  E.  Giltay  X  writes  of  it  with  approval,  both  for  low  powers 
and  also  for  high  powers  when  tinted  glasses  are  interposed  to 
reduce  the  brightness  of  the  drawing-surface,  as  described  by  Dr. 
Dippel,  ante,  p.  119,  an  improvement  which  Herr  Giltay  claims  flie 
creidit  of  suggesting. 

The  rest  of  the  article  is  devoted  to  what  is  described  in  the 
heading  ^  as  an  improvement  applicable  to  cameras  in  general,'*  which 
is  simply  the  very  old  expedient  of  introducing  suitable  lenses  between 
the  eye  and  the  paper,  but  which  the  author  writes  of  as  if  it  were 
a  new  and  important  discovery  now  made  by  him  for  the  first  time  I 
The  following  observations  on  the  theoretical  reasons  for  the  benefit 
obtained  by  the  lenses  may  be  quoted. 

Those  who  are  accustomed  to  use  the  Microscope  allow  the  accom- 
modation of  the  eye  to  remain  nearly  quiescent.  Just  for  this  reason 
one  can  bear  for  so  long  a  time  without  fieitigue  work  apparently  so 
trying  to  the  eyes.  With  the  camera,  however,  one  is  naturally  obliged 
to  accommodate  the  eye  to  the  drawing-surface.  In  ordinary  binocular 
vision  drawing  does  not  present  so  many  difficulties  to  normal  eyes, 
because,  first,  the  paper  is  held  at  a  convenient  distance  before  the 
eyes,  and,  secondly,  the  required  accommodation  is  guided  and  assisted 

*  See  thiB  Journal,  ii.  a882)  pp.  261,  593,  ante  p.  119. 
t  *  Das  Mikroskop,'  2Dd  ed.,  1882,  pp.  631-2  (1  fig.). 
"^      "     ^"-        .419-2^ 


t  Bot  Centralbl.,  xiii.  (1883)  pp.  419-22. 
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by  the  oonyergenoe  of  the  yistial  axes.  It  is  quite  different  in  drawing 
with  the  camera.  If  it  is  desired  to  avoid  the  inconvenient  elevation 
of  the  drawingHEnir£EU)e,  aooonimodation  is  necessary  for  the  distance 
of  this  sorfiaoe,  and  such  accommodation  is  not  assisted  by  a  converg- 
ence of  the  visual  axes.  Many  persons  are  therefore  not  able,  with- 
out great  fatigue,  to  accommodate  their  eye  sufficiently  to  see  the 
pencil  clearly.  This  consideration  suggests  the  remedy.  If  the 
observer  is  emmetropic  (or  normalHsighted),  it  is  only  necessary  to 
insert  a  lens  in  the  path  of  the  rays  proceemng  from  the  paper  to  the 
ejBj  having  a  focus  equal  to  the  distance  from  the  paper  to  the  lens. 
The  rays  from  the  &awing-point  are  then  changed  into  parallel 
pencils,  and  the  eye  sees  the  point  with  perfect  distinctness,  although 
accommodation  is  quiescent  If,  however,  the  observer  is  ametropic 
(short-sighted  or  far-sighted),  Uien  a  lens  must  be  interposed  which 
allows  the  rays  proceeding  mm  the  paper  to  be  directed  after  their 
exit  from  the  lens  to  a  surfiBM)e  situated  at  the  distance  of  the  punctum 
remoiutn. 

The  mode  of  choosing  the  appropriate  spectacle  glasses  is  then 
given  in  some  detail,  and  these  concluding  remarks:  "Man,  as  is 
well  known,  is  in  a  high  degree  a  slave  of  habit.  When  we  begin  to 
use  the  Microscope,  it  is  d&cult,  on  account  of  the  reversal  of  the 
movements,  to  gmde  the  object.  If  we  are,  however,  once  accustomed 
to  it,  and  work  occasionally  with  a  dissecting  lens,  then  the  difficulty 
presents  itself  of  effecting  the  movements  which  we  formerly  did  a 
hundred  times  daily.  The  reversal  of  the  movements  has  associated 
itself  with  the  act  of  using  the  Microscope.  It  is  the  same  also  with 
the  accommodation  of  the  eye.  When  we  begin  to  work  with  the 
Microscope  it  is  tiring,  probably  for  the  most  part  on  account  of  the 
effort  of  accommodation.  One  soon  learns  to  relax  the  accommodation- 
muscles  while  working  with  the  Microscope.  When  we  have  become 
adepts  at  this,  and  wish  to  draw  by  means  of  the  camera,  then  the 
requisite  accommodation  again  at  first  gives  trouble.  If  finally  an 
apparatus  is  fixed  to  the  camera,  by  which  no  accommodation  is  needed, 
then  it  may  happen  that  we  cannot  at  once  adapt  ourselves  to  it, 
because  in  using  the  camera  we  had  got  accustomed  to  the  exertion  of 
accommodation.  We  soon,  however,  learn  all  this,  only  we  must  not 
too  hastily  consider  a  lens  found  by  calculation  as  too  strong,  for 
this  may  occur  through  a  false  computation  of  the  pundum  remotum^ 
or  by  not  relaxing  the  accommodation  in  using  the  Microscope." 

Eilgendorf'i  ''Apparatus  for  Microscopical  Geometrical  Draw- 
ings-***— ^Dr.  F.  Hilgendorf  describes  an  apparatus  which  is  essentially 
a  pantograph  with  &e  usual  four  arms,  but  in  which  the  tracing  point 
is  replaced  by  a  sight-vane.  This  is  about  20  cm.  above  the  arm,  on 
which  is  a  lens  nu^nifying  three  to  four  times,  and  having  crossed 
threads  on  its  upper  su^ftce.  If  the  outlines  of  the  object  are  followed 
with  the  sight-vane,  the  pencil  at  the  end  of  a  prolongation  of  the 
opposite  arm  will  produce  an  enlarged  drawing  of  the  outlines  on  the 
paper  beneath  it. 

*  8B.  OeseU.  Katurf.  Freunde  za  Berlin,  1882,  pp.  58-60  (1  fig.).  Zeitsohr. 
f.  Instmmentenk.,  ii  (1882)  pp.  459-60  (1  fig.). 
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A  pantogiaph  for  the  compoimd  MioroBOope  was  described  in  1872 
by  Mp.  L  Roberts.* 

Wenliam*8  Heohanioal  Stage. — This  stage  is  shown  in  fig.  49, 
and  was  first  described  in  connection  with  Wenham's  "Universal 
Inclining  and  Rotating  Microscope  "  (now  termed  «  Wenham's  Radial 
Microscope  ")  at  pp.  266-7  of  the  previous  volume. 

The  stage  rotates  completely,  and  is  a  modification  of  that  of  Mr. 
Tolles,  in  which  tiie  rectangular  motions  are  effected  hy^  two  milled 
heads  acting  on  one  vertical  axis  on  the  surface  and  entirely  within 

Fig.  49. 


the  circumference.t  It  is  attached  to  the  limb  of  the  Microscope  on 
the  Zentmayer  system,  that  is,  by  a  conical  axis  that  passes  through 
the  socket  of  the  swinging  tail-piece  and  through  the  limb,  being 
secured  at  the  back  by  a  clamp-nut ;  it  can  thus  be  easily  removed, 
or  may  be  replaced  by  a  glass  or  other  form  of  stage,  &e.  The 
rotating  plate  is  of  German  silver ;  a  circular  rackwork  is  applied 
beneath,  which  is  turned  by  a  miUed-head  pinion ;  this  pinion  is  fitted 
so  that  it  can  be  disconnected  from  the  rackwork  by  a  slight  down- 
ward pressure ;  the  rotation  can  then  be  more  rapidly  made  by  hand. 
The  graduations  are  near  the  edge  of  the  rotating  plate,  the  index- 
pointer  is  therefore  in  a  fixed  position,  which  is  convenient  for  reading 

♦  Mon.  Blior.  Journ.,  viii.  (1872)  pp.  1-2  (1  pi.). 

t  See  the  desoriptions  of  similar  stages,  this  Journal,  i.  (1881)  pp.  116-7 
(figs.  9  and  10),  p.  300  (fig.  46),  and  for  £e  mechanism  of  the  rectangular  moYO- 
ments  see  specially  pp.  944-6  (figs.  221-S). 
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the  angle.  ''  Finders  "  aze  also  engraved.  The  milled-heads  on  the 
edge  are  for  centering  the  rotation  on  the  optic  axis.  A  simple  and 
e£fectiye  plan  has  been  adopted  of  applying  the  iris-diaphragm,  hemi- 
spherical immersion-condenser,  or  Wenham's  semi-disk  iUmninator 
beneath  the  stage,  where  they  are  held  by  a  small  projecting  peg  and 
a  spring  latchet. 

Altmann's  ''  Abend-Condenser.**  * — ^Dr.  B.  Altmann  has  designed 
a  condenser  (^Evening  Condenser"^,  which  ccmsists  of  a  convex 
hemispherical  lens  of  short  focns  witii  a  disk  of  gronnd  glass  over 
it,  and  one  of  light-bine  beneath  it.  The  lens  and  disks  fit  into  a 
tnbe  similar  to  that  nsed  for  the  ordinary  (German)  cylinder- 
diaphragms. 

Heating  Apparatns.t — Thonlet  describee  a  new  method  of  heating 
objects  upon  the  stage.  He  has  oonstmcted  a  small  ''stove"  or 
chamber,  to  rest  npon  the  sti^e,  and  to  contain  the  object  and  the 
thermometer.  It  consists  of  a  glass  tnbe  fitting  into  a  copper  cylinder 
which  rests  upon  a  disk  of  copper,  famished  with  lateral  prolonga- 
tions, which  can  be  heated  by  a  gas  jet.  The  whole  is  insulated  by 
resting  upon  a  disk  of  cork.  The  temperature  of  the  chamber  can  be 
raised  by  heating  the  prolongations  of  copper,  and  lowered  by  intro- 
ducing a  current  of  fresh  air  through  a  small  tube  fixed  in  Uie  side. 
Very  exact  measurements  can  be  taken  with  this  simple  apparatus, 
which  is  well  adapted  for  determining  the  temperature  of  the  disap- 
pearance of  bubbles  in  liquid  inclusions,  for  studying  the  formation 
of  crystals  at  various  temperatures,  or  for  other  micro-chemical  in- 
vestigations. 

Abbe*8  Test-plate. — Dr.  C.  Zeiss  has  now  issued  directions  for 
using  this  test-plate,  which,  notwithstanding  that  the  subject  was  fully 
dealt  with  at  p.  120,  may,  we  think,  be  usefully  reproduced  here  (with 
a  few  verbal  alterations  in  the  original  text) : — 

^  This  test-plate  is  intended  for  the  examination  of  objectives  with 
reference  to  their  corrections  for  spherical  and  chromatic  aberration, 
and  for  estimating  the  thickness  of  the  cover-glass  for  which  the 
spherical  aberration  is  best  corrected. 

The  test-plate  consists  of  a  series  of  cover-glasses,  ranging  in 
thickness  from  0*09  mm.  to  0*24  mm.,  silvered  on  the  under  suriftce, 
and  cemented  side  by  side  on  a  slide,  the  thickness  of  each  being 
marked  on  the  silver  film.  Groups  of  parallel  lines  are  cut  through 
the  films,  and  these  are  so  coarsely  ruled,  that  they  are  easily  resolved 
by  the  lowest  powers,  yet  from  the  extreme  thinness  of  the  silver  they 
also  form  a  very  delicate  test  for  objectives  of  even  the  highest  power 
and  widest  aperture. 

To  examine  an  objective  of-  large  aperture,  the  disks  must  be 
focussed  in  succession,  observing  in  each  case  the  quality  of  the  image 
in  the  centre  of  the  field,  and  the  variation  produced  by  using  alt^ 
nately  central  and  very  oblique  illumination.  When  the  objective  is 
perfectly  corrected  for  dphertcal  aberrcUion  for  the  particular  thickness 

*  Arch.  f.  Anat  u.  PhyrioL  (Anai  Abtheil.)  1881,  pp.  219-24. 

t  Boll.  Soo.  MinenL  Fianoe.    Of.  Amer.  Natural.,  xvii  (1888)  p.  76. 
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of  ooYer-glass  under  examination,  the  outlines  of  the  lines  in  the 
centre  of  the  field  will  be  perfectly  sharp  by  oblique  illaminaticm,  and 
without  any  nebulous  doubling  or  indistinctness  of  the  minute  irregu- 
larities of  the  edges.  If,  after  exactly  acyusting  the  obiectiYe  for 
oblique  light,  centod  illumination  is  used,  no  alteration  of  the  focus 
should  be  necessary  to  show  the  outlines  with  equal  sharpne6& 

If  an  objectiye  fulfils  these  conditions  with  any  one  of  the  disks, 
it  is  free  from  spherical  aberration  when  used  with  coyer-glasses  of 
that  thickness.  On  the  other  hand,  if  every  disk  shows  nebulous 
doubling,  or  an  indistinct  appearance  of  the  edges  of  the  lines,  with 
oblique  illumination,  or  if  the  objectiye  requires  a  different  focal  ad- 
justment to  get  equal  sharpness  with  central  as  with  obliqne  light, 
then  the  spherical  correction  of  the  objectiye  is  more  or  less  im- 
perfect. 

Nebulous  doubling  with  oblique  -  illumination  indicates  oyer- 
correction  of  the  marginal  zone,  indistinctness  of  the  edges  without 
marked  nebulosity  indicates  under-correction  of  this  zone ;  an  alter- 
ation of  the  focus  for  oblique  and  central  illumination  (that  is,  a 
difference  of  plane  between  the  image  in  the  peripheral  and  oentral 
portions  of  the  objective),  points  to  an  absence  of  concurrent  action  of 
we  separate  zones,  which  may  be  due  to  either  an  average  under-  or 
over-correction  or  to  irregularity  in  the  convergence  of  the  rays. 

The  test  of  chromatic  correction  is  based  on  the  character  of  the 
colour  bands  which  are  visible  by  oblique  illumination.  With  good 
correction  the  edges  of  the  lines  in  the  centre  of  the  field  should  show 
only  narrow  colour  bands  in  the  complementary  colours  of  the  secon- 
dary spectrum,  namely  on  one  side  yellow-green  to  apple-green,  and 
on  the  other  violet  to  rose.  The  more  peHect  the  correction  of  the 
spherical  aberration,  the  clearer  this  colour  band  appears. 

To  obtain  obliquity  of  illumination  extending  to  the  marginal  zone 
of  the  objective,  and  a  rapid  interchange  from  oblique  to  central  light, 
Abbe's  illuminating  apparatus  is  very  efficient,  as  it  is  only  necessary 
to  move  the  diaphragm  in  use  nearer  to  or  further  from  the  axis  by  the 
rack  and  pinion  provided  for  the  purpose.  For  the  examination  of 
ordinary  immersion  objectives,  the  apertures  of  which  are,  as  a  rule, 
greater  than  180^  in  air  (1*00  N.A.),  and  those  homogeneous-immer- 
sion obiectives  which  considerably  exceed  this,  it  will  be  necessary  to 
bring  tne  under  surface  of  the  test-plate  into  contact  with  the  upper 
lens  of  the  illuminator  by  means  of  a  drop  of  water,  glycerine,  or  oil. 
In  ordinary  cases  the  change  from  centrid  to  oblique  light  may  be 
easily  effected  by  the  concave  mirror,  but  with  immersion  lenses  of 
large  aperture  it  is  impossible  to  reach  the  marginal  zone  by  this 
method,  and  the  best  effect  has  to  be  searched  for  after  each  alteration 
of  the  direction  of  the  mirror. 

For  the  examination  of  objectives  of  smaller  aperture  (less  than 
40-50°),  we  may  obtain  all  the  necessary  data  for  the  estimation  of 
the  spherical  and  chromatic  corrections  by  placing  the  concave  mirror 
so  far  laterally,  that  its  edge  is  nearly  in  the  Ime  of  the  optic  axis, 
the  incident  cone  of  rays  then  only  filling  one-half  of  the  aperture  of 
the  objective,  by  which  means  the  sharpness  of  the  outlines  and  the 
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character  of  the  colour  hands  can  he  easily  estimated.  Differences  in 
the  thiclmesfl  of  the  coyer-glass  within  the  ordinary  limits  are  scarcely 
noticeahle  with  such  ohjectives. 

It  is  of  fundamental  importance  in  employing  the  test-plate  to 
haye  hrilliant  illumination  and  to  use  an  eye-piece  of  high  power. 
With  ohlique  illumination,  the  light  must  always  he  thrown  perpen- 
dicularly to  the  direction  of  the  lines. 

When  from  practice  the  eye  has  learnt  to  recognize  the  finer  dif- 
ferences in  the  quality  of  the  outlines  of  the  images,  this  method  of 
inyestigation  giyes  yery  trustworthy  results.  Differences  in  the  thick- 
ness of  coyer-glasses  of  0*01  or  0*02  mm.  can  he  recognized  with 
objectiyes  of  2  or  8  mm.  focus. 

The  quality  of  the  image  outside  the  axis  is  not  dependent  on 
spherical  and  chromatic  correction  in  the  strict  sense  of  the  term, 
^distinctness  of  the  outHnes*  towards  the  borders  of  the  field  of  yiew 
arises,  as  a  rule,  from  unequal  magnification  of  the  different  zones  of 
the  objectiye:  colour  bands  in  tiie  peripheral  portion  (with  good 
colouTHOorreotion  in  the  middle)  are  always  caused  by  unequal  magni- 
fication of  the  different  coloured  images.  Imperfections  of  this 
kind,  improperly  called  'curyature  of  the  field^'  are  shown  to  a 
greater  or  less  extent  in  the  best  olirjectiyes,  when  their  aperture  is 
oonaiderable.* 

How  and  Co.*b  Pocket  Lamp. — The  feature  of  this  lamp  (fig.  50) 
is  its  portability,  haying  been 
constructed  for  microscopists 
who  are  in  the  habit  of  ex- 
hibiting at  soirees,  Ao.  It  fits 
into  a  cylindrical  tin  case  which 
is  small  enough  to  be  carried 
without  inconyenienoe  in  the 
coat-pocket  When  charged 
with  sufficient  oil  to  bum  for 
about  3^  hours  it  weighs  lees 
thanl2oz.  As  the  foot  is  small, 
the  pillar  upon  which  the  lamp 
slides  has  been  made  square,  so 
that  the  centre  of  grayity  is 
less  likely  to  be  disturbed. 
The  lamp  can  be  eleyated  so 
that  the  flame  is  8  inches  aboye 
the  table,  but  if  greater  height 
is  required,  an  additional  two 

inches  may  be  gained  by  standing  the  lamp  upon  the  lid  of  the  tin 
case  and  fixing  it  by  means  of  a  screw  proyided  for  the  purpose. 

Drawings  and  Paintings  from  the  Microscope.* — The  best 
series  of  coloured  drawings  of  microscopical  objects  tiiat  haye  been 
seen  within  the  memory  of  the  present  generation  of  microscopists, 
were  those  drawn  and  exhibited  by  Mr.  E.  T.  Draper  at  the  April 


Pio.  50. 


Sdenoe-Gotiip,  1882,  pp.  1-3,  74, 1 
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Conyersazione  of  the  Society  (Vol.  II.  (1882)  p.  444).  Mr.  Draper  lias 
dnring  tbe  last  year  pablidked  Beyeral  articles  on  the  subject  (giving 
bints  from  practical  experience  of  tbe  best  metbods  of  procedure^ 
wbicb,  in  tbe  main,  are  not  susceptible  of  abstract,  bat  from  wbiob  we 
take  the  following : — 

Tbe  e£Eect  of  a  microscopical  painting  is  greatly  enhanced  by  its 
being  drawn  within  a  circle  surronnded  by  a  black  margin  forming  a 
square.  A  circle  3|  inches  gives  the  best  effect  and  approaches  nearest 
the  impression  made  upon  the  mind  by  a  field  with  a  B  eye  piece.  A 
brass  gauge  should  be  kept  for  marking  the  circle  and  square. 

Tbe  WoUaston  camera  lucida  is  to  be  preferred.  The  neutral 
tint  reflector  reverses  the  image,  which  renders  it  more  dif&cult  to  fill 
in  the  drawing  afterwards. 

No  drawings  can  be  greatly  advanced  by  the  camera  lucida.  The 
latter  can  be  used  for  quickly  and  accurately  fixing  and  drawing  the 
salient  points,  but  any  attempt  at  elaborate  detail  wul  end  in  confusion, 
and  useful  as  it  is  in  the  earliest  steps,  it  should  be  discarded  as  soon 
as  possible. 

The  colours  should  be  dry  cakes.  Moist  colours  in  tins  soon 
become  contaminated.  Everything  should  be  of  the  first  quality — the 
Indian-ink  of  superlative  excellence.  '*  All  the  colours  should  be 
prepared,  and  the  tints  mixed  (to  use  the  words  of  Opie)  with  brains." 

In  a  later  article  the  author  "  appends  an  experience  of  some  im- 
portance. 

An  object  for  drawing  should  be  magnified  to  show  all  the  parts 
necessary  for  its  elucidation,  in  fact,  to  understand  it  as  a  whole ;  and, 
as  a  rule,  it  should  occupy  the  entire  field  of  vision.  It  sometimes, 
however,  happens  that  many  elongated  preparations,  as  for  instance, 
the  tongne  and  appendages  of  a  bee,  or  a  double-stained  section  of  a 
botanical  specimen,  cannot  without  reducing  the  magnifying  power  to 
a  useless  attenuation  be  included  in  a  circle,  as  recommended  in  a 
former  paper,  except  at  the  loss  of  considerable  and  important  detail ; 
in  such  cases  the  circle  must  be  abandoned  and  the  drawing  made  in 
parts,  by  shifting  the  position,  of  the  object  until  the  whole  is  com- 
bined on  the  paper.  This  is  attended  with  some  dif&culty  in  the 
management  of  the  camera  lucida,  but  can  be  overcome  in  the  follow- 
ing manner : — Having  an  elongated  object,  which  cannot  be  seen  in 
its  entirety  in  one  field  of  view,  the  process  is,  to  draw  the  outline  and 
salient  positions  of  one  end,  or  half-making  two  prominent  points  on 
the  paper  corresponding  with  two  places  in  &ie  subject ;  these  positions 
are  easily  remembered.  The  object  is  then  moved  by  tbe  stage 
adjustments,  upwards  or  downwards,  as  the  case  may  be,  until  the 
other  portion  is  in  the  field.  The  marked  points  are  coincided,  by 
shifting  the  drawing  block,  and  the  remainder  of  the  outlines 
finished ;  the  minute  details  of  the  drawing,  and  painting,  afterwards 
continued  from  the  object  itself.  By  this  method,  the  camera  lucida 
may  be  used  without  difficulty  with  four  combined  fields  of  vision, 
and  the  various  parts  of  the  object  so  fitted  as  to  result  in  a 
drawing  of  considerable  dimensions,  perfectly  true  in  its  contours. 
^  '"^ical  sections  and  elongated  parts  of  insects,  under  fairly  high 
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powers,  may  Urns  be  mapped  cat  with  all  the  details  exhibited  in  their 
relation  to  each  other." 

Double  ninminatioii  for  Insects  Honnted  without  Pressure. — 
Mr.  E.  T.  Draper  in  the  same  article  says,  ^  For  good  artistic  work  the 
importance  of  double  illumination  cannot  be  too  urgently  advocated. 
Many  beautiful  objects  are  often  unappreciated  from  deficiency  or 
inapplicability  of  the  light  used  to  exhibit  them.  It  is  never  more 
exemplified  than  in  the  combined  use  of  the  paraboloid  reflector  and 
side  speculum,  with  a  class  of  objects  lately  introduced,  of  parts  of 
insects  mounted  in  fluid  without  pressure,  avoiding  the  disturbance  of 
the  more  delicate  tissues.  Many  parts  of  such  preparations  are  neces- 
sarily opaque,  which  is  rather  an  advantage  from  an  art  point  of  view, 
as,  by  force  of  contrast,  their  density  aids  in  giving  a  most  beautiful 
appearance  to  the  more  transparent  structures ;  nothing  being  crushed 
or  distorted,  all  is  tn  situ.  These  preparations  immediately  awaken  the 
mind  to  the  impossibility  of  properly  seeing  or  revealing  them  by  the 
ordii^ary  reflected  light  from  the  mirror.  The  head  and  adjoining  parts 
of  the  male  wasp  prepared  in  this  way  by  Mr.  Enoch  is  singularly  fine, 
and  a  case  in  point ;  with  the  paraboloid  beneath  the  stage,  and  the  side 
speculum  above,  a  combination  of  form  and  colour  is  seen,  of  surpass- 
ing beauty.  The  light  from  the  speculum  touches  the  opaque  parts 
with  reflections  revealing  the  most  exquisite  tints  of  a  metcdlic  appear- 
ance, while  the  paraboloid  beneath  shows,  in  actual  perspective,  the 
wonderful  parts  beyond  in  all  their  natural  colour,  and  bathed  in  light." 

Professor  B.  Kitchcock  also  points  out  *  that  although  insect  pre- 
parations ** mounted  without  pressure"  are  mounted  as  transparent, 
there  will  always  be  some  parts  which  are  more  or  less  opaque,  espe- 
cially in  the  larger  specimens,  and  he  has  found  much  benefit  from  the 
use  of  a  condensing  lens  above,  as  for  an  opaque  object,  at  the  same 
time  throwing  in  light  from  below.  A  specimen  of  Cimex  mounted  in 
balsam  by  the  carbolic  acid  process  affords  a  good  illustration  of  the 
utility  of  this  double  illumination. 

Behrens*  Ouide  to  Microscopical  Besearches  in  Botanical  La- 
boratories.!— A  collected  summary  of  methods  and  processes  in 
botanical  microscopy  is  much  wanted,  the  literature  on  the  subject 
being  more  scattei^  than  is  the  case  with  histological  methods  in 
soology.  The  author  of  this  book  has  largely  contributed  to  meet 
this  want  by  the  compilation  now  published,  though  it  is  to  be 
regretted  that  the  descriptions  of  Microscopes  and  apparatus  occupy 
80  large  a  proportion  of  the  work,  the  4th  and  6Ui  sections — the 
pieces  de  reMance  of  the  book — being  limited  to  pp.  219-387. 

There  are  five  sections: — 1.  General  Description  of  the  Micro- 
scope (pp.  1-76).  2.  Accessory  Apparatus  (pp.  76-129,  Dissecting 
Microscope,  CamersB,  Micrometers,  Polarizers,  Goniometers,  and 
Microspectroscopes).  8.  Preparation  (pp.  130-218).  4.  Microscopicid 
Beagents  (pp.  219-^1) ;  and  5.  Microscopical  Investigation  of  the 

*  Amer.  Hon.  Micr.  Joom.,  iii.  (1882)  p.  219. 

t  BebieiiB,  W^  *  UilDBbuoh  zur  Auifiihrang  mikroBkopiacher  Unteraachungen 
im  Botaiiiflohen  LalxNratorimn.'  zii.  and  398  pp.,  132  figs,  and  2  plates.  Syo, 
BrauoBchweig,  1883. 
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Plant  Snbstanoes  (pp.  262-887).  The  first  two  seotioiiB  contain  little 
new  or  special  information.  The  third  deals  with  the  preparation 
of  ohjects ;  those  not  requiring  to  he  cut,  instruments  for  cutting,  the 
method  of  making  sections  (free-hand,  in  pith  and  cork,  and  in  im- 
bedding masses),  the  further  treatment  of  the  sections  (removing  air, 
clearing,  &cX  making  preparations  of  fossil  plants,  mounting  ot^'ects 
(indudmg  living  organisms),  with  the  various  preserving  m^a  and 
varnishes,  and  Erections  for  drawing.  The  fourth  section  gives  de- 
scriptions of  and  directions  for  preparing  Microscopical  Reagents  under 
89  headings  (19  inorganic  and  20  organic),  including  iodine  solutions, 
staining  matters,  and  the  various  carmine  solutions.  The  fifth  section 
deals  with  the  following  substances : — Cellulose  and  its  modifications, 
Starch,  Dextrin,  Mucilage,  Gums,  Inulin,  Grape-sugar  (Glucose),  Cane- 
sugar  (Saccharose),  Albuminous  Substances  (Aleurone,  Protoplasm), 
Chlorophyll,  Colouring  Matters  of  Flowers,  Asparagin,  Inorguiic 
Constituents  (Silica  and  Lime  Salts),  Glycoside,  Tannin,  Alkaloids, 
Fats,  Ethereal  Oils,  Camphor,  Besins,  Phanerogamic  Colouring  Mat- 
ters, and  Cryptogamic  Colouring  Matters.  The  bibliography  of  each 
substance  is  pla^  first,  followed  by  a  description  of  the  substance ; 
and,  lastly,  the  methods  most  suitable  for  its  demonstration. 

The  book  cannot  fail  to  be  useful  to  botanical  microscopists, 
though  there  is  still  room  for  a  more  extended  treatise. 

'Micrographic  Dictionary.* — A  fourth  edition  of  this  well- 
known  and  useful  guide  to  the  microscopist  is  now  completed,  edited 
by  Dr.  Griffith,  one  of  its  original  editors,  with  the  assistance  of  the 
Bev.  M.  J.  Berkeley  and  Professor  T.  Bupert  Jones.  It  bears  marks 
of  revision  to  bring  the  contents  down  to  date,  the  article  on  Angular 
Aperture  in  particular  embodying  the  results  of  the  revival  of  the 
discussion  on  aperture  reported  in  the  last  volume  but  one  of  this 
Journal.  The  editor  gives  a  succinct  explanation  of  the  true  view 
of  aperture,  and  appends  to  the  very  ingenious  explanation  of  the 
effect  of  oblique  light  given  in  the  previous  editions  the  statement — 
"  In  this  way  we  were  wont  to  account  for  the  action  of  large  angles 
of  aperture  and  oblique  light  in  rendering  visible  the  finer  markings 
of  objects,"  followed  by  a  brief  statement  of  the  Abbe  theory  of 
microscopical  vision. 

In  the  Bibliography  of  the  Aperture  question  appears  an  entiy, 
**  Wenham,  Amer.  Jn.  Micros.  1881,"  which  probably  refers  to  some- 
thing which  was  to  have  been. 

Bebbenb,  W. — Hilfsbuoh  zor  Ausfuhnmg  mikroBkopiaoher  Untenraohusgen  im 
Botanischen  Laboratorimn.  (Qulde  to  Mici060opioal  BesearoheB  in  the 
Botanical  Laboratory.)    xii.  and  398  pp.,  182  figs,  and  2  t^, 

8?o,  Braunsohweig,  1883. 
BnBKELXT,  M.  J.    See  Griffith,  J.  W. 
Blagkbttsn,  W. — On  Dr.  Oarpenter's  Address.    IPost,"] 

Mkr,  News,  IIL  (1883)  pp.  29-82. 

„  „       The  Presideofs   Address  to  the  Manchester   MicroBOopioal 

Society. 

[On  some  of  the  ways  in  which  natural  science  has  been  promoted  by  the 

Qse  of  the  Microscope,  and  the  advaDteges  derived  £rom  microscopical 

research  in  oor  social  relations,  as  afifocting  onr  well-being.] 

Micr.  News,  UL  (1888)  pp.  98-105. 
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BftAOBUST,  W.— The  Aohromaiio  Objeci-glaas.    XV.,  XYI. 

Engl.  MecK,  XXXVIL  (1883)  pp.  8-4,  74-5  (4  figs.). 

O0011B&  C.  P.—Kotes  on  the  Exhibition  of  Magnified  Objects. 

Joum,  Post.  Micr.  3oc.,  H.  (1883)  pp.  13-6  (1  fig.). 
GcTTTBiaB*  (T.  &  8.  W.)  Dynamo. 

[Small  machines  for  one  20-oandle  power  Swan  incandescent  lamp.] 

Micr,  News,  IH.  (1883)  pp.  56-7. 
Datd,  G.  E. — The  Elements  of  Microscopy.    II. 

[Some  of  the  properties  of  plates,  pnsms,  and  lenses.] 

Mkr.  News,  UL  (1883)  pp.  45-51. 
M         ,»      Electric  ninmination  for  the  Microscope. 

[Note  on  Mr.  Payne's  paper,  infra,  and  circular  of  Mawson  and  Swan's  in- 
candescent lamps : — "  If  they  had  executed  the  order  giren  to  them  in 
1881,  Mr.  Steam  ....  woald  probably  have  been  second  or  third  in  the 
field."  **  We  would  prefer  to  have  the  trouble  of  cleaning  and  preparing 
the  oil  lamp  rather  than  the  oTorpowering  fumes  from  three  cells  of  a 
Grove's  or  Bunsen  battery.  The  electric  light  for  microscopic  purposes 
is  no  doubt  in  some  instances  a  good  thing,  but  its  conveniences  need 
not  be  exaggerated."] 

Mkr.  Nwm,  m.  (1883)  p.  56. 

Evonjumr,  T.  W. — ^Ueber  die  Zusammenstellung  von  Sonnenlicbt,  Gkulicht  und 

dee  licht  von  Edison's  Lamps,  vergleichend  untersucht  mit  Hilfe  der  Bacte- 

rienmethode.    (On  the  Oomparison  of  Sunlight,  Gaslight,  and  the  light  of 

EdisoQ*s  lamp  inyestigated  by  the  Bacteria  method.)    [Pott.'] 

Bot.  Centralbl.,  XIIL  (1883)  pp.  214-5. 

Fa8I,H.  J. — On  a  portable  Binocular  Dissecting  and  Mounting  Microscope. 
iPoa.^ 

Jaum.  Queh.  Micr.  avb,  L  (1883)  pp.  109-11. 

GnziB,  A.— Outlines  of  Field-Geology.    8rd  ed.    xy.  and  222  pp.  and  66  figs. 
8fO,  London,  1882^ 
[Contains  a  chapter  on  **  Microscopical  Investigation,''  pp.  201-15,  including 
the  preparation  of  thin  slices  and  the  use  of  the  Microscope.    See  also 
p.  30.] 
„       „     Text-book  of  Geology,    xi.  and  971  pp.  and  435  figs.    8vo,  London, 
1882. 
[Contains  the  above  chapter,  **  with  alterations  and  additions,"  pp.  182-91. 
Also  a  section  on  Minute  or  Microscopic  Characters  of  Bocks :  (1)  Micro- 
scopic Elements  of  Books,  and  (2)  Microscopic  Structure  of  Bocks, 
pp.  94-108  (8  figs.).] 
GBirrrro,  J.  W.,  &  Hxntbxt,  A.— The  Micrographio  Dictionary.    4th  ed.,  by  J. 
W.  Griffith,  M.  J.  Berkeley,  and  T.  B.  Jones.    2  vols,    xlvi  and  829  pp., 
818  figs,  and  53  plates.    8vo,  London,  1883. 
H.,  E.  A.  0^ — ^Magnifyins  measurements. 

[Inquiring  why  with  1-in.  objective  and  B  eye-piece,  said  by  the  maker  to 
magnify  76  times,  the  1-lOOth  in.  divisions  of  the  stage-micrometer  only 
appear  l-3rd  in.  long,  instead  of  76-lOOths  or  8-4ths  in.] 

iSn:-(7oMtp'(1883)  p.  42, 
Habdhtgham,  G.  G. — Telescopes  and  Microscopes. 
[Brief  note  on  the  question  of  antiquity.] 

Knowledge^  JXL  (1883)  pp.  121-2. 

Habdt,  J.  D. — On  *'  The  Chiomatosoope" :  a  method  of  illuminating  crystals  and 
similar  objects  by  coloured  light 
[Already  published,  cmU,  p.  126.] 

Joim.  (ML  Micr.  avb,  L  (1883)  p.  108. 
Hnmnr,  A.    See  Griffith,  J.  W. 

HiLonsoBF,  F. — ^Apparat  f&r  mikroskopische  geometrische  Zeichnungen.    (Ap- 
paiatos  for  microscopical  geometrical  Drawings.)    \8upra^  p.  279.] 

SB.  Q$9eU.  Naturf.  F^tumk  ««  B^Wm,  1882,  pp.  5^-60  (1  fig.). 
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His's  DmwiDg  Apparatus. 
[Vol.  II.  (1882)  p.  402.] 

AfMr.  Natural^  XVII.  (1883)  pp.  227-9  (1  fig.). 

HiTCBOOCK,  B. — Notes  (1)  to  Subsoribera  as  to  pnnctaal  payment  of  subscriptions ; 
(2)  as  to  the  change  of  management  (publishers)  of  the  Journal ;  and  (3)  on 
editorial  perplexities. 

Amer.  Mon.  Micr,  Joum.,  IV.  (1883)  p.  12. 

„       „        The  American  Postal  Microscopical  C!lub. 
[Note  as  to  the  obligations  of  the  members  in  regard  to  putting  slides  in  the 
boxes,  &o.] 

Amer,  Mon,  Micr,  Joum,,  IV.  (1883)  pp.  14-15. 

„        „        The  Projecting  Microscope  for  Class  Demonstrations. 
[General  remarks^  especially  as  to  the  desirability  of  opticians  devising  a 
better  form,  and  as  to  the  advantages  to  be  obtained  by  it  for  purposes  of 
instruction.] 

Amer,  Mon,  Micr,  Joum,,  IV.  (1883)  pp.  15-16. 

„        „       Correction-adjustment  for  Objectives. 

[Discussion  of  the  advantages  with  particular  reference  to  Dr.  L.  Dippel's 
paper  in  *  Zeitschr.  t  Instrumentenk.'  "  It  may  be  said  that  the  importance 
of  oorrectioQ-adjustment  increases  with  dry  objectives  us  the  angular  aper- 
ture increases.'*  With  reference  to  homogeneous-immersion  objectives, 
he  considers  that  **  practically,  the  advantage  of  the  collar-adjustment  is 
quite  illusory  when  the  mioro:iOope  is  applied  to  the  study  of  objects  the 
structure  of  which  is  unknown.'*] 

Am/er,  Mon,  Micr,  Joum.,  TV.  (1883)  pp.  28-30. 

„        „         Standard  Sizes  for  Oculars  and  Sub-stages. 
[Note  on  the  Committee's  Report,  n.  (1882)  p.  595.    *'  It  is  to  be  hoped 
that  our  American  makers  will  adopt  the  same  sizes.''] 

Amer,  Mon,  Micr.  Jourg.,  TV.  (1883)  pp.  35-6. 
H        „       See  Mendenhall,  T.  C. 

HoLMAN,  D.  8.-— Projecting  Microscope  of  peculiar  design. 
[Exhibition  only.] 

Proc,  Acad.  Nat.  Sci  Philad.,  1882,  p.  359. 
JoHNBON,  G.  J.— Photomicrography. 

[Description  of  necessary  apparatus,  manipulation,  &o.] 

Micr.  News,  III.  (1883)  pp.  113-21  (2  figs.). 
JoNBS,  T.  R.    See  Griffltli,  J.  W. 

Journal  of  the  Rotal  Miobosoopical  Scx?iett.    Vol.  II.    1882. 
[Review.] 

Joum.  of  Sci,,  V.  (1883)  pp.  108-110.     See  also  p.  115. 

KiTTON,  F.— Magnifying  measurements. 

[Replv  to  H.,  E.  A.  C,  supra,  that  he  must  have  made  some  mistake,  either 
in  the  powers  or  in  making  his  m^tsurements.  Alto  describes  method  of 
ascertaining  the  magnifying  power  by  observing  a  scule  with  one  eye.] 

Sct.'Oossip  (1883)  pp.  66-7. 
Langlet,  J.  ^.    See  Foster,  M. 

LoEWEKHEBZ,  L. — Zur  G^eschiohte  der  Entwickelung  der  mechanischen  Kunst. 
m.  Die  Feineintlieilung  von  Kreisen.    (On  the  History  of  the  development 
of  mechanical  Art.    III.  The  fine  dividing  of  Circles.) 
[Deals  with  the  employmeut  of  Microscopes  in  the  process.] 

ZeUachr.  f,  ImtrumenUnk.,  II.  (1882)  pp.  447-59  (7  figs.). 

Malassez,  L. — Sur  les  perfectionnements  les  plus  r^*ents  apport^  aux  appareils 
h^mochromom^triques  et  sur  deux  nouveaux  h^mochromom^tres.  (On  the 
most  recent  improvements  in  hsBmochromometric  apparatus  and  on  two  new 
hsemochromometera.) 

Trav.  Lab.  d'Histol.  Coll.  France,  1882,  pp.  105-60  (2  figs.). 
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Mallit,  a.  C. — Mioro-photogmphy,  inolnding  a  description  of  the  wet  oollodioii 
and  gelatine-bromide  prooeaseB,  together  with  the  best  methods  of  mounting 
and  preparing  mioroscopio  objects  for  micro-photography,    viii.  and  154  pp., 
28  figs.,  and  4  micro-photographs.    8vo,  London,  1883. 
Mebdehhall,  T.  0.~On  the  Fasoldt  Stage  Micrometer. 

[Reply  to  the  editor's  comments  on  his  paper  (anU,  p.  186),  and  disclaimer 
of  any  desire  not  to  represent  Prof.  Sogers  fairly;  and  rejoinder  of  the 
editor.] 

Amer,  Mon.  Micr.  Joum,,  IV.  (1883)  pp.  17  and  18. 
Miles,  J.  L.  W. — Ciroalar  on  Dr.  Carpenter's  Address  at  the  Montreal  Meeting 
of  the  Amer.  Assoc.  Ady.  Sci.  [YoL  n.  (1882)  pp.  698  and  854] ;  and  his 
reasons  for  closing  the  Aperture  oontroyerB^  [Ibid.  p.  864].    2  pp.    4to,  Man- 
chester, Not.  1882. 
MbOBS,  A.  Y.— A  New  l-6th  in.  Objectire. 

[Oommendatory  of  a  bomogeneons-immersion  objective  by  Spencer  and  dis- 
approving of  wide-angled  objectiYes  being  made  with  non-adjnstable 
mounts.] 

Amer.  M<m.  Micr,  Joum,,  IV.  (1883)  pp.  2-8. 
n       „      The  Podura  Scale.    IPoH,] 

The  Microscope^  II.  (1883)  pp.  186-8  (3  figs.). 
MoflS,  B.  J. — ^Micro-photographs  of  Bacteria  [and  Yeast-plant. — Exhibition.] 

Ann.  i  Mag.  Nat.  Hiat.,  XI.  (1883)  p.  216. 
MuHBOif,  W.  W. — A  Ck>untry  Doctor  and  his  Microscope— Some  of  lus  early 
oases.    L 
[Diagnosis  of  ovarian  tumour  by  examination  of  fluid  from  abdomen  of 
patient] 

The  Microscope^  H.  (1883)  p.  190. 

KxLeoir,  E.   M. — Powell   and    Lealand's    I  •25th    in.    homogeneous-immersion 

objective  1*40  (1*38)  NJL.  and  fine   adjustment  to  the  substage  [Vol.  II. 

(1882)  p.  554].  Jwr.  Quek.  Micr.  Club,  I.  (1883)  pp.  142-3. 

Newton's  (H.  J.)  Developer  for  Dry  Plates. 

[Solution  A.  Washing  soda,  500  grains ;  water,  10  oz.  Solution  B.  Oxalic 
acid,  80  grains ;  pyrogallic  acid«  20  grains ;  ammonium  bromide, 
10  grains ;  water,  10  oz.    Mix  equal  parts  of  A  and  B.] 

Amer.  Mm.  Micr.  Joum.,  TV.  (1883)  p.  37, 

from  Photographic  Times. 

TaxtLj  F.  T. — Inaugural  Address  as  President  of  the  Liverpool  Microscopical 

Society  (in  part).  Micr.  News,  III.  (1883)  pp.  85-6. 

Paths,  J.  B.— Steam's  ne'w  form  of  Illumination  for  the  Microscope. 

[Sep.  repr.  of  short  description  given  at  a  Meeting  of  the  New<»stle  Chemical 
Society.  28th  Dec.  1882.    Post.'] 
Pkllbtav,  J.— Editorial  Address.  Jomm.  de  Mtcrogr.,  VII.  (1883)  pp.  3-4. 

Pnci,  H.  C— How  to  make  Pictures.    2nd  ed.    72  pp.    New  York,  1882. 

['*  Easy  Lessons  for  the  Amateur  Photographer."  with  a  short  chapter  on 
photography  with  the  Microscope.] 
••  Prismatique." — Object-glass  workiug.    IV. 

Lngi.  Mech.,  XXXVL  (1888)  p.  514  (3  figs.). 
Bogers-Bond  Comparator. 

[Desmption  of  Prof  W.  A.  Sogers'  instrument  for  comparing  standards  of 
lengtti.] 

New  York '  Mechanics^  lU.  (1883)  pp.  57-61  (8  figs.). 
Btdkb,  J. — Upon  the  Embryology  of  Fishes.    Also  upon  a  (3ompre88orium  of 
special  design  for  study  of  the  above.    [Title  only.] 

Proc.  Acad.  Nat.  Set.  Philad.,  1882,  p.  360. 
ScBBAXTKB,  L. — ''New"  form  of  nose-piece  for  facilitating  the   changing  of 
objectives. 
[Appears  to  be  identical  with  Parkss*,  III.  (1880)  p.  1048.] 

Amer.  Mon.  Micr.  Joum.^  IV.  (1883)  p.  17. 
Slack,  H.  J.— Pleasant  Hours  with  the  Microscope. 
[Observations  by  polarised  light] 

Knowledge,  Ul.  (1883)  pp.  190-1. 

8er.  2.— Vol.  ra.  T    r^r^rrl^ 

Digitized  by  VjOO^  IC 


290  SnUMABY  OF  OUEBEMT  BESBABOHBS  BSLATINa  TO 

Stoddkb,  0.— The  Podnia  Scale. 

[Approval  of  article  by  Prof.  B.  Hitchcock,  ante  p.  135.  "  Dr.  Woodward's 
theory  \b  the  correct  one  of  the  stractnre  of  the  Podura  Scale.  The  spines 
have  no  tangible  existence."] 

Amer.  Mm.  Mkr.  Joum,,  IV.  (1883)  p.  4. 
Van  Bbtjnt,  0. — Amphipleura  pellucida. 

["  Resolved  by  Mr.  Spencer  with  an  nnfinished  1-lOth  in.  objective,  a  flour- 
barrel  being  used  for  a  table,  and  the  mirror  bar  of  the  Microscope  being 
so  loose  that  it  had  to  be  propped  up  with  a  stick.  Daylight  was  used  for 
illomination."] 

Amer,  Mon,  Micr,  Joum,,  IV.  (1883)  p.  39. 
White.  T.  C. — ^Photo-micrography. 

[Beport  of  demonstration  at  Quekett  Microscopical  Glub.    Post.'] 

Engl.  Mech.,  XXXVI.  (1883)  p.  492  (1  fig.). 
„         „        The  President's  Address.    (Quekett  Microscopical  Glub.) 
[Traces  **  some  of  the  successive  steps  by  which  we  have  attained  to  oar 
present  position  in  the  use  of  the  Microscope."] 

Joum.  Quek.  Micr.  Ciub,  L  (1883)  pp.  112-24. 
Whitson,  J. — The  Photography  of  Microscopic  Sections. 

[Contains  description  of  the  method  adopted  for  taking  photo-micrographB 
of  Sections  of  Adeno-earooma  of  Mamma.] 

Sep.  Bepr.  Glasgow  Med.  Joum.,  1883,  March,  5  pp.  (1  photomicr.). 

/9.  Collecting,  Mounting  and  Examining  Objects,  &c. 

Collecting  Small  Organisms.* — In  order  to  procnre  small 
organisms  for  microscopical  examination,  living  in  their  natural 
habitat.  Professor  E.  Mobios  fixes  some  glass  slides  in  a  piece  of 
wood  in  which  cuts,  a  few  millimetres  deep  and  of  the  thickness  of 
the  slides,  had  been  made  with  a  saw.  The  wood  was  nailed  to  a  pole 
attached  to  a  landing-stage  in  Kiel  harbour,  in  such  a  way  that  the 
wood  with  the  slides  was  a  few  feet  above  the  sea-bottom.  For  the 
examination  of  the  organisms  on  the  glass  slides,  they  were  removed 
from  the  wood,  and  immediately  fixed  in  a  cork,  and  floated  in  a 
glass  vessel  fall  of  sea-water. 

Upon  such  glass  slides  hydroid  polyps,  annelids,  bryozoa,  in- 
fusoria, rhizopoda,  diatoms,  &c.,  attach  themselves. 

In  the  aquarium  slides  may  be  similarly  suspended  from  corks  in 
order  to  have  infusoria,  rhizopoda,  <&c.,  for  immediate  examination. 

Chloride  of  CFold  and  Cadmium  for  Kerve-Terminatioiis.  f — 
Prof.  G.  V.  Oiaocio  minutely  describes  a  process  for  treating  the  ter- 
minations of  the  motor-nei-ve  fibres  in  the  striated  muscles  (of  the 
torpedo)  which  is  not  Loewits',  nor  yet  Banvier's,  but  partly  one  and 
partly  tiie  other. 

Aiter  detaching  the  muscles  and  stretching  them  on  a  glass  plate 
their  fibrous  envelope  is  carefully,  removed.  The  anterior  third,  which 
contains  nearly  all  the  nerve-terminations,  is  cnt  off  and  again  cut  up 
into  pieces  of  1  mm.  These  are  placed  in  fresh  lemon-juice  (filtered 
through  blotting-paper),  and  left  for  five  minutes.  Then  with  bone 
forceps  each  piece  is  washed  in  distilled  water,  and  placed  in  4  ccm. 
of  a  solution  of  chloride  of  gold  and  of  cadmium  (1  per  cent.),  in 

*  Zool.  Anzeig.,  vi.  (1883)  p.  53. 

t  Joum.  de  Miorogr.,  vii.  (1883)  pp.  38-41. 
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which  they  shonld  lie  for  half  an  hour,  protected  from  the  light. 
Again  taken  ont  and  washed,  they  are  pnt  in  50  cm.  of  distilled  water, 
acidolated  with  1  per  cent,  of  formic  acid,  and  kept  in  the  dark  for 
twelve  hoars,  and  then  for  as  many  exposed  to  smdight  Next  they 
are  pat  in  a  small  ^lass  and  wetted  with  formic  acid,  so  as  to  cover 
them,  and  again  kept  in  the  dark  for  twenty-four  hoars.  Finally, 
the  acid  is  removed,  and  they  are  washed  in  distilled  water,  which  is 
in  its  torn  removed  and  replaced  by  Price's  glycerine. 

Thus  treated  the  fibres  are  tinted  in  different  colours,  some  in 
a  more  or  less  deep  blue,  others  in  an  intense  or  light  violet,  and 
others,  again,  in  a  cinnabar  red  or  dark  reddish  brown.  The  double 
chloride  is,  in  the  author's  view,  preferable  to  the  use  of  chloride  of 
gold,  because  the  former  is  less  uncertain  in  its  action,  and  does  not 
give  rise  to  the  disagreeable  precipitates  produced  by  the  latter  when 
it  comes  in  contact  with  the  "organized  and  nearly  living  parts.*' 
The  method  has  been  successfully  used  with  the  cornea  of  &ogs, 
birds,  and  mice,  and  other  parts  rich  in  nerves. 

Monobromide  of  Naphthaline  for  HiBtolop^ical  Preparations.* 
— ^Dr.  M.  Flesch  refers  to  the  fact  that  this  fluid  has  apparently  not 
been  osed  in  histology,  although  it  has  proved  to  have  important 
advantages  for  diatoms.  Whilst  he  has  not  himself  arrived  at  results 
of  a  special  kind  (on  the  contrary,  in  many  cases  which  justified  a 
hope  of  success  the  result  was  negative)  yet  he  thinks  it  desirable  to 
call  attention  to  the  medium  as  it  is  not  improbable  that  in  the  case  of 
objects  in  which  everything  is  not  revealed  by  staining,  many  parts 
may  be  seen  better  in  monobromide  of  naphthaline  than  in  other 
media. 

The  preparations  must  be  very  carefully  dehydrated  as  the  slightest 
trace  of  water  produces  cloudiness.  They  can  be  mounted  either  direct 
from  absolute  alcohol,  or  after  being  passed  through  oil  of  turpentine 
(creosote  and  oil  of  cloves  are  less  suitable).  For  cementing,  either 
wax  or  lac-varnish  or  thickened  Venice  turpentine. 

Dr.  Flesch  suggests  further  experiments  to  determine  whether  or 
not  monobromide  of  naphthaline  improves  the  recognition  of  minute 
structures  such  as  fine  wrinkles  in  skin,  small  granulations,  <&c. 

Solphooyanides  of  Ammonium  and  Potassium  as  Histological 
Beagent8.t — Prol  W.  Stirling  calls  attention  to  the  value  of  the 
snlphocyanides  for  revealing  the  presence  and  arrangement  of  the 
intranuclear  plexus  of  fibrils  in  coloured  and  colourless  blood-cor- 
puscles. For  this  purpose  a  drop  of  a  10  per  cent,  solution  of  either 
agent  is  added  to  a  drop  of  the  blood  of  a  newt  or  a  frog.  After  a 
time  the  hiemoglobin  becomes  quite  discoloured  or  removed,  and 
remarkable  changes  take  place  in  the  nucleus ;  it  swells  up,  becomes 
more  distinct,  and  shows  in  its  interior  an  exquisitely  arranged  intra- 
nuclear plexus  of  fibrils.  This  plexus  can  be  stained  with  nichsin  or 
eosin,  and  kept  for  a  long  while. 

The  solutions  are  also  admirable  "  dissociating "  media  for  iso- 

♦  Zool.  Anzeig.,  v.  (1882)  pp.  555-6. 

t  Joum.  Anat.  and  Physiol.,  xvii.  (1883)  p.  207-10. 
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Iftting  epithelial  oeUs.  Small  pieoeB  of  the  tissae  are  placed  in  the 
solution  for  twenty-fonr  or  forty-eight  hours.  They  may  be  stained 
afterwards  with  piorocarmine,  but  before  doing  so  it  is  necessary  to 
remoye  all  traces  of  the  sulphocyanide  by  steeping  the  tissue  in  waiter 
for  a  short  time.  The  sulphocyanide  causes  a  precipitation  of  the 
picric  acid.  The  cells  show  very  distinctly  an  intranuclear  plexus  of 
fibrils.  What  seems  to  happen  is  that  the  interfibrillar  ground-sub- 
stance of  the  nucleus  swells  up  slightly,  and  so  opens  out  the  network 
of  fibrils.  In  the  liver  of  the  newt  and  frog  an  intranuclear  plexus 
of  fibrils  is  also  reyealed  by  dmilar  treatment. 

The  intranuclear  plexus  is  also  seen  in  non-striped  and  striped 
muscle  and  nerre,  and  in  the  thin  cartilage  of  the  sternum  of  the  frog 
or  newt.  The  fibres  of  the  crystalline  lens  after  twenty-four  or  forty- 
eight  hours  show  a  beaded  appearance,  some  of  the  swellings  being 
apparently  due  to  the  action  of  the  reagent  upon  some  chemical  con- 
stituent of  the  lens  fibres,  and  some  perhaps  to  the  swelling  up  of  the 
cells  on  the  fibres. 

Preserving  Insects,  Crustacea,  Worms,  and  small  Vertebrates.^ 
— ^Professor  E.  Mdbius  finds  that  convenient  preparations  of  the  dif- 
ferent stages  of  development  of  insects  can  be  made  by  putting  eggs, 
youDg  and  old  larvaB,  pupad,  and  imagos  in  a  glass  tube  filled  with 
spirit,  and  having  a  stopper  of  cotton  wool,  then  placing  them, 
according  to  their  age,  in  a  stoppered  upright  vessel  filled  with, 
spirit,  in  the  middle  of  which  is  a  cylindrical  glass,  which  presses  the 
glass  tube  against  the  side  of  the  upright  vesseL 

To  make  tape-worms,  long  nemertines,  long  annelids,  and  similar 
organisms  satisfactorily  visible,  he  rolls  them  spirally  on  a  thick 
glass  tube  and  then  places  them  in  an  upright  cylindrical  vessel  of 
spirit  only  a  little  wider  than  the  tube.  The  worm  is  fastened  to  the 
top  and  bottom  of  the  latter  by  means  of  a  fine  whitendlk  thread,  or, 
better  still,  with  isingla8s.t 

Very  instructive  sections  of  small  mammalia,  birds,  frogs,  fishes, 
and  Crustacea,  can  be  made  by  attaching  them  to  a  board,  dorsally, 
ventrally,  or  laterally,  according  to  the  section,  and  imbedding  them 
in  a  freezing  mixture,  until  they  are  quite  frozen  through.  Then 
cut  them  witib  a  broad-bladed  ^ife,  or  saw  if  necessary,  attach  to 
the  section-plane  a  glass  plate,  and  lay  the  preparation  in  strong 
spirit  until  all  viscera  become  so  hardened  that  they  retain  their 
place.  Then  the  preparation  can  be  cleaned  and  mounted.  The 
author's  museum  contains  preparations  mounted  in  this  way  of  fishes 
in  which  the  spinal  marrow,  brain,  olfactory  nerve,  swimming  bladder, 
&c.,  are  very  beautifully  shown.  In  a  longitudinal  section  of  Turdua 
menday  the  form  of  the  air-sac  is  distinguishable  within  the  breast- 
bone. 

Mounting  the  Proboscis  of  a  FI74 — ^-  '^'  ^-  Lofthouse  directs 
the  fly  to  be  killed  by  putting  it  into  a  bottle  containing  a  little 
carbolic  acid  that  has  been  rendered  fluid  by  the  addition  of  a  drop  or 

♦  Zool.  Anzeig.,  vi.  (1883)  jpp.  52-3. 

t  Of.  Prof.  E.  Selenka,  ibid.  v.  (1882)  p.  169. 

i  Microfloopical  Newi,  iii.  (1888)  pp.  21-2  (1  flg.J 
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two  of  water ;  no  more  water  should  be  need  than  is  necessary.  Oat 
off  the  head  and  plaoe  it  in  a  small  porcelain  saucer,  and  cover  with 
a  little  of  the  acid,  which  must  be  changed  about  every  other  day 
frar  say  a  week,  or  until  it  ceases  to  become  coloured.  The  tongue 
will  then,  in  most  cases,  be  found  to  be  protruded,  or  may  be  forced 
oat  by  slightly  pressing  the  head. 

JBrpofidtfi^. — To  expand  the  tongue,  it  should  be  placed  in  the 
centre  of  a  glass  slip,  and  put  upon  a, piece  of  wood  about  5  in.  by 
1}  in.,  into  one  end  of  which  a  piece  of  wire  has  been  inserted  and 
bent  over  to  form  a  clip,  the  centre  being  covered  with  a  circle  of  white 
paper  to  form  a  light  background.  A  piece  of  glass  about  1  in.  by 
1^  in.,  to  be  used  as  a  pressor,  is  placed  upon  the  glass  and  under  the 
spring,  and  is  kept  apart  from  the  slip  by  several  folds  of  paper  about 
the  Ibiokness  altogether  of  the  fly's  head.  The  head,  with  eyes 
uppermost,  and  the  tongue  protruded  towards  the  right  hand,  is  then 
placed  in  a  drop  of  acid  under  the  edge  of  the  pressor,  and  held  there ; 
and,  if  necessary,  the  tongue  forced  to  protrude  further  by  a  slight 
pressure  of  the  forefinger  of  the  left  hsmd.  While  in  this  position, 
the  expander,  a  piece  of  glass  1  in.  by  f  in.,  to  the  under  side  of 
which  a  small  cover-glass  has  been  fastened  by  brown  cement,  and 
having  a  piece  of  paper  by  which  to  hold  it  gummed  to  the  top,  is 
used  to  force  the  lobes  of  Uie  tongue  backwards — that  is,  towards  the 
left  hand,  and  downwards,  into  Sie  required  position.  The  palpi, 
which  will  usually  be  found  lying  against  the  head,  may  then  be 
arranged  by  means  of  a  stiff  bristle,  and  the  head  laid  aside  for 
three  or  four  days  to  set. 

Mounting. — After  cutting  away  the  head,  transfer  the  tongue, 
which  must  be  kept  the  same  side  up,  to  a  drop  of  fresh  acid  on  the 
centre  of  a  clean  glass  slip.  This  may  be  done  by  pushing  it  on  to 
the  end  of  a  quill  which  has  been  bent  a  little  at  the  end,  to  form  a 
kind  of  spoon.  Apply  balsam  at  the  right-hand  side  of  the  cover- 
glass,  and  drain  off  the  acid  by  holding  a  piece  of  blotting-paper  to 
the  opposite  edge.  If  any  cloudiness  appears,  warm  the  slide  a  little. 
A  li^t  clip  may  then  be  put  on,  and  the  slide  put  aside  to  harden. 
No  needles  should  be  used  in  any  part  of  the  process. 

Preferring  and  Staining  Protozoa.*— Dr.  H.  Blanc  whilst  re- 
cognizing that  the  methods  of  preserving  Protozoa  are  already 
numerous,  describes  one  which  he  has  employed  for  a  year  and  a  hali^ 
and  which  has  given  satisfEustory  results,  without  any  loss  of  the  colour 
in  Canada  balsam. 

Certes  and  Landsberg  use  osmic  acid;  Eorschelt,  chromic  or 
osmic  acid ;  Eleinenberg's  pioro-sulphuric  acid  (also  used  by  Entz) 
is  employed  by  the  author,  compounded  as  follows: — Concentrated 
picric  acid,  100  vols.;  sulphuric  add,  2  vols.;  distilled  water, 
600  vols.  This  solution  may  be  used  as  it  is  for  preserving  the 
larvfB  of  Echinodermata,  Medusad,  and  sponges;  but  for  Bhizopoda 
and  Infusoria,  add  a  little  1  per  cent,  acetic  acid,  two  or  three  drops 
to  15  cc.  of  liqmd.     The  object  of  this  addition  i§  to  bring  out 

♦  Zool.  An»eig.,  ▼!.  (188S)  pp.  22-3. 
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sliarplj  the  nuclei  and  the  nucleoli,  and  if  not  in  excess,  it  never 
injures  the  protoplasm.  Thus  prepared,  the  liquid  is  preferable  to 
osmio  acid,  because  the  organisms  being  perfectly  killed  or  fixed,  it 
allows  of  a  surer  and  more  regular  colouring,  if  care  is  taken  to 
choose  a  suitable  colouring  matter. 

Dr.  Blanc  does  not  fix  the  animals  until  they  are  covered  with 
the  cover-glass,  a  plan  also  recommended  by  Eorschelt.  This  method 
is  very  advantageous  and  easy ;  for,  in  spite  of  Landsberg's  opinion, 
the  organisms  are  quite  as  well  impregnated  by  the  acid  solution  as  if 
in  a  watch-glass. 

The  length  of  time  during  which  the  objects  should  be  subjected 
to  the  action  of  the  solution,  varies  according  to  the  size  or  number 
of  individuals  under  the  same  cover-glass ;  but  it  is  not  until  they 
have  all  taken  a  yellowish  colour  that  the  preparation  can  be  con- 
tinued with  success.  The  picro-sulphuric  acid  is  then  removed  by 
80  per  cent,  alcohol,  renewed  until  the  yeUow  colour  has  completely 
disappeared,  then  96  per  cent,  alcohol  is  substituted,  and  finally 
absolute  alcohol.  The  organisms  being  hardened,  their  staining  may 
be  proceeded  with.  For  that  purpose  an  alcoholic  solution  of  safranin 
is  preferable;  5  gr.  of  safranin  are  dissolved  in  15  cc.  of  absolute 
alcohol,  and  having  stood  for  some  days,  the  solution  is  filtered  and 
diluted  with  half  its  volume  of  distilled  water.  This  solution  is  pre- 
ferable to  picrocarmine,  because  the  colouring  is  more  quickly 
effected  and  may  be  regulated  according  as  it  is  desired  to  bring  out 
the  protoplasm  or  the  nuclei. 

After  the  object  has  been  sufficiently  stained  it  is  washed  in 
80  per  cent,  alcohol,  renewed  until  no  clouds  of  colour  appear,  when 
the  80  per  cent  alcohol  is  replaced  by  absolute  alcohol  and  the  latter 
by  oil  of  cloves.  Safiranin  being  soluble  in  alcohol  a  certain  quantity 
of  the  colouring  matter  will  naturally  be  removed  by  the  washing  with 
80  per  cent,  alcohol ;  but  by  substituting  more  or  less  rapidly  tiie  oil 
of  cloves  for  the  alcohol,  the  colour  may  be  regulated;  that  is,  a 
more  or  less  intense  colouring  of  the  protoplasm  around  the  nucleus 
can  be  obtained. 

The  method  can  also  be  recommended  for  marine  nematodes, 
whose  thick  chitine  is  not  an  obstacle  to  colouring  by  the  alcoholic 
solution  of  safranin.* 

Preservative  for  FungLf — Three  years  ago  M.  B.  Banning  in- 
vented what  she  thinks  a  very  good  and  cheap  liquid  for  the  preser- 
vation of  fungi,  composed  of  the  following  ingredients:  4^  oz.  of 
common  salt,  5  oz.  of  pulverized  alum,  and  1  quart  of  white  wine 
vinegar.  Mix  thoroughly,  and  keep  in  a  wide-mouthed  glass  jar. 
Bruiui  off  any  dirt  that  clings  to  the  fungus,  and  drop  the  freshly- 
gathered  plant  into  the  liquid. 

A  large  jar  of  plants  that  were  collected  in  the  summer  of  1879 
are  now  in  a  perfect  state  of  preservation.     They  have  diminished 

♦  Dr.  0.  O.  Whitman  (Amer.  Nat.  xviL  (1883)  p.  458)  says  that  **  the  process 
of  decoloration  is  not  entirely  arrested  by  the  application  of  clove  oil,  contrary  to 
Blanc's  assertion,  hence  it  should  be  replaced  by  Canada  balmm  as  early  as 
possible." 

t  Bull.  Torrey  Bot.  Club,  ix.  (1882)  p.  153. 
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Bomewhat  in  size,  but  their  Btmotnre  is  preserved,  and  the  larvad  are 
effectoallj  destroyed.  The  liquid  often  gets  fiUed  with  sediment  and 
floating  particles,  to  free  it  from  which  it  ehonld  be  ponred  off,  strained 
throng  a  piece  of  thin  mnslin,  and  returned  to  the  plants. 

Onnie  Acid  for  Microscopical  Investigations.* — Dr.  T.  B.  Bed- 
ding gives  directions  for  preparing  the  proper  solutions  of  osmic  acid 
for  microscopic  use : — Take  a  glass  bottle,  with  a  ground-glass  stopper, 
and  cover  it  thoroughly  with  black  paper,  so  as  to  exclude  all  light, 
covering  the  exposed  parts  of  the  stopper  in  the  same  manner.  If 
you  have  the  ordinary  capsule  containing  ^^  oz.,  and  require  a  1  per 
cent  solution,  put  8  oz.  of  distilled  water  into  the  bottle  and  then 
drop  the  capsule  into  it  and  shake  violently,  so  as  to  break  the  cap- 
sule, or,  if  that  does  not  succeed,  break  with  a  clean  glass  rod.  In  a 
few  hours  the  add  will  have  dissolved,  and  the  fluid  wih  be  ready  for 
use.  For  removing  from  the  bottle,  use  a  dropping-tube  kept  espe- 
cially for  that  purpose. 

Dr.  Bedding  also  describes  the  method  of  using  osmic  acid  for 
staining  purposes.  (1)  By  immersing  the  object  in  the  fluid ;  ^2)  by 
exposing  it  to  the  vapour  of  the  solution ;  and  (3)  a  third  methoa,  that 
of  injection,  which  is  a  modification  of  the  first  The  objects  he  used 
were  the  nerve-fibres,  nerve-plates,  blood-corpuscles,  epithelium,  pro- 
toplasmic and  other  elements  connected  with  or  adjacent  to  the  blood- 
vessels of  the  frog,  toad,  kitten,  &c.,  which  were  stained  by  first 
injecting  the  vessels,  through  the  aorta,  immediately  after  death,  with 
a  very  dilute  solution  of  osmic  acid  in  water  and  glycerine,  equal 
parts.  Twenty  to  thirty  drops  of  the  1  per  cent,  solution  should  be 
used  to  the  ounce  of  water  and  glycerine,  and  the  injection  followed 
in  two  or  three  hours  after  with  an  injection  of  Beale's  blue,  o^  with 
carmine  jelly  fluid,  reduced  to  a  delicate  rose-tint  by  excess  of  water 
and  geli^e.  The  preparations  may  be  further  differentiated  with 
other  stains. 

The  vapour  method  changes  the  elements  less  and  admits  of  fur- 
ther staining  processes  more  readily  than  any  other  method.  Log- 
wood and  eosin  are  the  best  stains  to  use  after  treating  with  osmic 
acid«  Either  will  give  good  results  with  most  tissues.  In  using 
carmine,  it  is  best  to  stain  the  tissues  before  exposing  to  the  vapour. 
Sometimes  the  vapour  will  attack  the  carmine  and  nearly  obliterate  it. 

For  infusoria,  algs,  &c.,  fixed  and  stained  with  osmic  acid,  the 
following  is  found  to  act  well,  both  as  a  stain  and  a  preservative: 
Picrocarmine,  1  part;  distilled  water,  1  part;  glycerine,  1  part; 
apply  by  allowing  a  drop  to  run  under  the  cover-glass  on  the  slide. 
As  a  hardening  agent,  osmic  acid  is  valuable  for  very  delicate  struc- 
tures, such  as  brain,  nerve,  and  embryonic  tissues;  especially  for 
soft  tissues  which  are  to  be  cut  into  sections.  For  tiiis  purpose  the 
following  method  is  best: — Take  of  a  1  per  cent,  solution  of  osmic 
acid,  1  part ;  a  mixture  of  equal  quantities  of  water  and  glycerine, 
2  parts ;  of  a  1  per  cent,  solution  of  chromic  acid,  2  parts ;  alcohol, 
^  part ;  mix.  The  specimen  to  be  hardened  should  be  small.  After 
remaining  in  the  solution  a  few  days  or  hours,  according  to  size, 

♦  Proc  Amer.  Soc.  Micr.,  5th  Axmual  Meeting.  1882,  pp.  f83-a   ^. 
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oharaoter,  &o^  the  process  is  finished  by  transferring  the  specimans 
to  25  per  oent,  50  per  cent,  75  per  cent,  and  absolute  alcohol 
saccessiyely. 

Where  a  tissue  has  become  too  deeply  stained  with  osmic  acid,  it 
may  be  bleached  by  putting  it  into  a  weak  aqueous  solution  of  ferro- 
oyanide  of  potassium,  care  being  taken  afterwards  to  thoroughly  wash 
the  section  in  water.  The  cyanide  of  potassium  will  e£Eeot  the  same 
purpose,  but  must  be  used  with  care. 

Infuisoria,  algSB,  and  other  objects,  killed,  fixed,  and  stained  with 
osmic  acid,  have  been  mounted  nearly  a  year,  and  show  no  signs  of 
change  as  yet.  It  is  also  especially  yaluable  in  examining  the  white 
blood-corpuscles  (as  it  instantly  kills  and  fixes  the  pseudopodia),  and 
in  bringing  out  clearly  glandular,  nerve,  and  fatty  structures,  and 
tissues.  Sudorific,  sebaceous,  and  other  glands  are  better  brought 
out  by  its  use  than  in  any  other  method  that  the  author  has  used. 
A  specimen  of  the  meibomian  glands  of  the  upper  eyelid  is  excep- 
tionally fine  and  beautiful  It  is  also  very  valuable  in  differentiating 
all  structures  affected  by  fatty  degeneration,  particularly  in  the  early 
stage  of  this  regressive  action. 

Carbolic  Acid  in  Mounting.*— Mr.  W.  J.  Pow  points  out  that 
contrary  to  the  general  opinion,  carbolic  acid  is  not  an  add,  and  has 
no  acid  properties  whatever.  Ohemically  speaking  it  is  an  alcohol, 
belonging  to  a  series  of  alcohols  quite  different  in  composition  firom 
common  ethyl-alcohol,  and  from  wood-spirit,  which  is  closely  related 
to  common  idoohol.  But  carbolic  acid  is,  nevertheless,  a  true  alcohol, 
and  for  this  reason  it  can  be  frequently  substituted  for  ethyl-alcohol 
in  microscopical  work.  One  great  advantage  which  it  has  over  the 
latter  is  found  in  the  readiness  with  which  it  penetrates  a  specimen, 
and  mixes  with  the  fluids  used  in  mounting,  such  as  water,  glycerine, 
and  Canada  balsam.  Another  is,  that  it  does  not  harden  tissues  and 
make  them  stiff.  For  this  reason  insects,  or  parts  of  insects,  can  be 
preserved  indefinitely  in  carbolic  acid,  in  a  fit  condition  to  be  mounted 
at  any  time.  The  more  delicate  parts  are  made  quite  transparent  by 
long  soaking  in  the  solution,  but  this  is  no  detriment  to  them. 

The  acid  used  for  mounting  should  be  the  strongest  solution,  having 
just  enough  water  in  it  to  keep  it  fluid  at  ordinary  temperatures.  To 
use  it  for  mounting,  it  is  only  necessary  to  drop  Ihe  specimen  into  the 
aoid,  and  in  a  few  moments  transfer  it  to  the  prepared  cell  containing 
the  medium  in  which  it  is  to  be  mounted.  Suppose  it  is  desired  to 
mount  a  mosquito,  or  a  plant-louse,  or  any  minute  insect  which  requires 
no  preliminary  treatment,  drop  the  insect  into  the  acid,  and  in  a  few 
minutes  it  wiU  be  seen  that  the  fluid  has  thoroughly  penetrated  the 
body.  Then  it  is  quite  immaterial  whether  the  specimen  is  to  be 
mounted  in  water,  or  glycerine,  or  balsam,  for  carbolic  acid  will  mix 
as  readily  with  one  as  with  the  other.  Fill  the  cell  .with  the  medium 
to  be  used,  place  the  specimen  on  a  clean  slide,  and  take  up  the  excess 
of  fluid  wiUi  blotting-paper,  then  transfer  it  to  the  cell,  and  arrange 
the  parts  with  needles,  when  the  cover-glass  can  be  applied. 

*  Amer.  Mon.  Mior.  Joum.,  iv.  (1883)  pp.  8-9. 
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When  insects  requiie  any  preliminary  treatment  to  make  them 
transparent,  such  as  soda  sedation,  the  solnticm  should  he  thoroughly 
removed  hy  washing  with  water,  after  which  the  specimens  should  he 
taken  ont  one  hy  one,  the  superfluous  water  remoyed  with  hlotting- 
paper,  and  then  thrown  into  the  carholic  acid. 

The  author  has  used  carholic  acid  instead  of  alcohol  in  mounting 
stained  sections  of  wood,  with  excellent  results,  and  it  is  much  dieaper 
than  alcohoL 

Iigeotion  Methods.* — Dr.  H.  Orieshach  makes  some  ohservations 
on  this  suhject,  with  reference  more  particularly  to  his  investigations  f 
on  the  vascular  system  of  the  Acephalsd. 

Whilst  injection-masses  which  are  fluid  when  cold  are  the  simpler 
and  easier  in  use,  those  which  are  fluid  only  when  warmed  are  indis- 
p^isahle  for  the  coarser  vessels. 

For  the  ohservation  of  vessels  with  the  naked  eye  or  a  lens,  gly- 
cerine simply  may  he  used  with  the  addition  of  a  hright  colouring 
matter. 

Another  mass,  fluid  when  cold,  can  he  made  hy  heating  equal 
parts  of  white  and  yellow  wax,  and  dissolving  in  oil  of  turpentine, 
and,  after  cooling,  the  solution  is  mixed  with  olive  or  rapeseed  oil  in 
which  sulphate  of  lead  has  heen  ground  up.  The  result  is  a  whitish- 
yellow  syrupy  fluid,  very  useful  for  many  injections.  Sulphate  of 
harium  or  ioiude  of  lead  may  he  substituted  for  the  sulphate  of  lead. 
By  the  addition  of  spermaceti  to  the  solution  in  oil  of  turpentine  the 
mass  can  be  made  thinner.  The  sulphates  and  the  iodide  are  not 
dissolved,  but  are  in  a  very  finely  divided  condition. 

If  an  injected  preparation  has  to  be  afterwards  cut,  it  should  be 
injected  with  gelatine  (fluid  when  cold),  with  or  without  glycerine. 
The  gelatine  can  be  coloured  with  all  kinds  of  colouriug  matters. 
The  canula  cannot  be  too  small.  With  this  mass  the  author  has  ob- 
tained beautiful  dry  preparations  prepared  as  follows.  The  injected 
foot  of  Anadonia  or  Unto,  after  being  laid  for  a  short  time  in  alcohol, 
was  placed  in  oil  of  turpentine,  and  later  in  a  mixture  of  the  same 
and  paraffin  and  exposed  to  the  air.  It  dries  without  any  shrinking, 
and  sections  can  be  made  with  chloroform. 

For  gelatine  masses  fluid  when  warm,  chloride  of  uranium  can  be 
used,  which  dissolves  in  water,  and  by  which  the  gelatine  gets  a 
glistening  yellow  colour.  The  most  effective  masses  are  some  of  the 
aniline  colouring  matters,  especially  the  glistening  ones,  such  as 
Bieberich  scarlet,  crocein,  tropaaolin,  <&c. 

The  author  then  discusses  the  relative  advantages  of  injecting  the 
living  or  dead  animal,  and  expresses  a  decided  opinion  in  favour  of 
the  former  contrary  to  that  of  Sabatier.  Whilst  with  the  latter  he 
has  obtained  tolerable  injections  of  the  lacuniB  of  the  foot  of  MytUua 
edulU,  it  would  be  hopeless  to  attempt  to  fill  the  lacunsB  of  the  foot 
of  Anodonia  or  Unto  after  death.  Further  details  are  given  as  to  the 
injection  of  the  lacun®  in  these  subjects. 

•  Aroh  f.  Mikr.  Anat,  xxi.  (1882)  pp.  824-7. 
t  See  thif  Journal,  ii.  (1882)  p.  605. 
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Ceresine  and  Vaseline  for  Imbedding.* — ^Dr.  M.  Schnlgin  prefers 
instead  of  pnre  parafiQn  a  mixture  of  that  substance  with  ceresine  and 
vaseline.  The  paraffin  should  melt  at  55°,  and  to  it  add  at  discretion 
ceresine,  the  density  of  which  is  considerably  greater  than  that  of  the 
former.  Ceresine  is  like  wax,  but  harder  and  tougher,  propertieB 
which  make  it  very  valuable  as  an  imbedding  substance.  The  mixture 
is  tolerably  hard,  but  that  does  not  matter,  as  it  is  tough  at  the  same 
time.  If  a  soft  mass  is  wanted  vaseline  must  be  added  at  discretion. 
Its  special  property  is  that  it  is  not  greasy  but  soft  and  tough. 

Faults  Modification  of  Williams'  Freezing  Microtome. t^ 
Mr.  F.  A.  Paul  modifies  this  instrument  by  making  the  inner 
cylinder  movable  while  the  outer  one  is  fixed.  The  inner  cylinder, 
carrying  the  frozen  mass,  is  attached  to  the  short  arm  of  a  lever 
below,  the  long  arm  of  which  is  actuated  by  a  fine  screw,  which 
extends  above  the  upper  plate,  and  is  fitted  not  with  a  milled  head 
but  with  a  toothed  wheel.  The  frame  to  which  the  knife  is  attached 
works  on  a  pivot  in  the  upper  plate,  and  rests  by  two  rounded  legs  on 
the  plate  as  it  moves  over  it.  A  hinge  in  the  frame  allows  the  razor 
to  be  lifted  clear  of  the  imbedded  material  on  the  return  movement 
An  adjustable  catch  on  the  razor-frame  turns  the  toothed  wheel  and 
its  screw  through  a  given  part  of  a  revolution,  so  as  to  elevate  the 
mass  by  any  desired  amount  at  each  cut  of  the  Jbiife. 

Thoma's  Sliding  Microtome  (Imbedding  Methods).  —  Dr.  B. 
Thoma,  Extraordinary  Professor  of  Pathological  Anatomy  at  the  Uni- 
versity of  Heidelberg,  has  been  good  enough  to  write  us  the  following 
description  (in  English)  of  his  instrument,  which  has  acquired  con- 
siderable reputation  both  on  the  Continent  and  in  Enghind.]:  He 
adds  also  remarks  on  its  use. 

The   microtome   (fig.  51)  consists  of  a  stand  of  cast-iron,    on 


Ft&,  51. 


Thoma's  Microtome. — a,  carrier  for  the  knife  :  h,  carrier  for  the  object ; 
c,  micrometer-screw  for  fine  adjustment. 

which  slide  two  carriers.     The  large  knife  is  attached  to  one  of  these 
a,  which  slides  horizontally.     The  second  h  holds  the  specimen  to 

♦  Zool.  Anzeig.,  vi.  (1883)  pp.  21-2. 

t  Proc.  Amer.  Soc.  Micr.,  5th  Ann.  Meeting,  1882,  pp.  283-4. 
X  A  brief  description  without  figs,  appeared  in  Virchow's  Archiv,  Ixxxiv. 
(1881)  pp.  189-91.  . 
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be  out    This  second  carrier  moyes  on  an  inclined  surface,  so  as  to 
raise  the  specimen  as  required. 

Tlus,  with  a  few  modifications,  is  the  general  character  of  all 
sliding  microtomes ;  but  hitherto  the  carriers  were  constructed  to 
slide  with  two  eyen  surfaces  between  two  even  planes  of  the  stand, 
which  intersect  at  a  giyen  angle,  with  the  consequence  that  all  show 
more  or  less  imperfect  results,  owing  to  the  fact  that  it  is  impossible 
to  obtain  sufficiently  exact  plane  surfiEtces.  The  inconveniences 
appear  in  small  irregularities  of  the  movement  of  the  carriers,  and 
the  consequent  impossibility  of  making  sections  as  thin  as  with  an 
experienced  hand. 

This  induced  Prof.  Thoma  to  enter  upon  a  consideration  of  the 
geometrical  and  mechanical  difficulties  to  be  surmounted.  The 
question  to  be  solved  was,  how  many  points  at  least  of  a  body  sliding 
between  two  planes  must  touch  the  latter  for  this  body  to  be  perfectly 
steady  in  its  position.  It  will  be  found  that  five  points  are  sufficient, 
and  that  a  carrier  on  five  points,  between  two  plane  surfaces,  will 
slide  without  difficulty  between  these  planes,  even  if  they  are  not 
absolutely  geometrical  planes,  or  the  angle  which  they  include  is  not 
everywhere  the  same.  Such  a  carrier  will  always  take  exactly  the 
same  course ;  and,  in  consequence,  a  knife  attached  to  it  will  cut  a 
series  of  perfectly  parallel  sections  through  an  object  which  is  suc- 
cessively raised  to  a  higher  plane  after  each  cut  l^e  working  of  the 
instrument  will  therefore  be  far  superior  to  any  microtome  with 
large  sliding  surfaces  which  nowhere  exactly  fit  the  sliding  surfaces 
of  the  stand.  This  indicates  the  desirability  of  constructing  the 
carrier  for  the  object  on  five  points  also. 

The  construction  resulting  from  these  principles  is  simple  and 
practical,  but  it  is  necessary  to  take  into  consideration  the  centres  of 
gravity  of  the  different  sliding  bodies.  This,  however,  complicates 
the  matter  but  very  little.  We  replace  the  two  sliding  surfaces  of 
each  carrier  by  ^yb  slightly  prominent  points,  and  they  will  then  move 
with  exactness  on  any  combination  of  two  planes,  not  differing  too 
much  from  geometrically  plane  surfaces.  One  condition  only  must 
be  fulfilled,  namely,  that  the  five  points  are  so  chosen  as  to  support 
steadily  the  centre  of  gravity  of  the  carriers,  including  their  acces- 
sory parts — ^namely  the  knife  and  object  Fig.  52  gives  a  more 
precise  idea  of  the  details  of  construction. 

In  the  figure  the  lower  surfaces  of  the  carrier  a,  which  supports 
the  knife  show  three  prominences,  which  gives  the  geometrical  projec- 
tion of  the  five  points.  Within  the  limits  of  the  figure  these  points 
could  not  be  drawn  exactly  as  they  are  in  the  instrument  itself.  In 
reality,  they  appear  only  as  small  prominences  upon  three  narrow 
ridges  on  the  sliding  surfaces  of  the  stand.  This  arrangement  was 
desurable  to  &cilitate  the  action  of  the  oil  with  which  the  sliding 
Burfiices  are  to  be  covered.  Two  of  the  ridges  form  together  parts  ^(S 
the  oblique  plane,  and  the  third  corresponds  to  the  vertical  sliding 
plane.  The  same  arrangement  is  found  in  the  carrier  5,  which 
supports  the  clamp  in  which  the  object  is  placed. 

By  this  mode  of  construction  the  carriers  will  move  gently  and 
regularly  even  if  the  sliding  surfaces  of  the  stand  are  ^^^f^^ 
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geometiiottl  planes.  It  is  tiill,  bowerer,  of  ooone  desinUe  tkil  as 
miiob  exictneag  m  poflsible  shonld  be  obtained  in  theae  pIanfie,aB 
their  irregnlariiiea  cannot  fail  to  aflfoct  the  aectionfl^  eapeciallj  as  thej 
are,  in  £M;t,  moltiplied  in  the  latter.  Prof.  Thoma  highly  oommends 
Herr  Jung,  of  Heidelberg,  who  makes  tiie  microtomea  nnder  hii 
inatmctionBy  for  the  great  ezactneaa  which  he  has  obtained.* 

As  the  efficiency  of  a  newly-<x>natnicted  instroment  is  beat  judged 

of  b^  practical  experience  of  its  capa- 
bilities, Pro!  Thoma  (besides  stating 
generally  that  it  has  been  foond  that 
any  one  can  produce  sections  of  great 
delicacy  with  this  microtome  without 
preyious  practice),  gives  the  following 
fMsts: — Specimens  which  are  weU 
hardened  will  allow  of  sections  of  8 
to  4  sq.  cm.  surflMe  and  0*015   to 

0  *  010  mm.  thickness.  In  exceptional 
cases,  pieces  of  so  large  a  surfiice  may 
even  be  cut  of  0*005  mm.  thickness. 
K  the  section  is  smaller  (for  inajAnoA^ 

1  cm.  square),  the  thickness  can  be 
reduced  considerably — say  to  0*005 
mm.,  or,  in  extreme  cases,  to  half  that. 
It  is  not,  however,  all  tissues  and 
objects  that  will  admit  of  sections  of 
such   delicacy.    Well-hardened  liyer 

may  generally  be  cut  to  0*  015  mm.,  this  being  about  the  diameter  of 
tiie  hardened  celL  Occasionally,  however,  in  this  tissue,  sections  of 
0*010  mm.  can  be  obtained.  Lymphatic  glands  and  brain  may  be 
cut  to  0*010  or  0*075  mm.;  embryonic  tissues,  well  imbedded, 
UBuaUy  admit  sections  of  0*005  and  0*003  mm.  In  some  cases  even 
sections  of  0*002  mm.  thickness  can  be  obtained.  These  numbras 
refer  to  the  largest  size  of  the  microtome,  and  to  serial  sections. 
The  two  smaller  sixes  will  give  sections  of  the  same  delicacy,  but 
comparatively  smaller  in  extent  of  surface.  The  length  of  the  ididing 
sur&ces  of  the  large  instrument  is  40  cm.,  and  the  edge  of  the  knife 
is  23  cm.  In  the  medium  sice  these  dimensions  are  27  and  16  cm., 
and  in  the  smallest  about  21  and  11  cm. 

Prof.  Thoma  also  adds  some  practical  remarks  on  tiie  use  of  the 
microtome,  and  the  necessary  previous  preparation  of  the  specimens,  it 
being  his  opinion  that  further  progress  in  section-cutting  is  to  be 

*  Prof.  Thoma  lemarks  that  at  a  time  when  already  a  number  cf  his  micio- 
tomes  were  in  use,  an  instroment  entirely  different  in  its  general  appearance,  bat 
yet  constmcted  on  similar  principles,  appeared  in  America — the  microtome  of 
Mr.  Fletcher  (Boston  <MecUoal  and  Surgical  Journal.'  1880).  The  knif&H»rrier 
elides  on  five  points  on  the  bottom  of  a  large  basin  filled  with  aloohol.  This 
microtome  shows  such  eminently  different  qualities  to  the  one  explained  here,  that 
the  independence  of  the  invention  is  on  both  sides  very  evident.  The  value  of 
the  principle,  however,  is  at  the  same  time  demonstrated  by  the  relative  good 
results  which  have  been  obtained  by  this  American  machine.  Its  limit  as  regards 
the  thinness  of  the  sections  appears  to  be  0*0004  in. 


Transverse  Section  of  the  Micro- 
tome.— M,  stand ;  a,  carrier  for  the 
knife ;  6,  carrier  for  the  object ;  d; 
•crew  to  attach  the  knife ;  e,  axis 
supporting  the  clamp  fior  the 
object 
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expected  from  the  perfeoting  and  deyelopment  of  the  teohnical 
methods  of  preparing,  hardening,  soaking,  and  imbedding  the  tissues. 
Personally,  he  feels  sure  that  any  tissue  (ezclnding  bone  and  teeth 
before  deoalcification)  may  be  prepared  so  as  to  be  cut  to  any  degree 
of  delicacy  down  to  0*002  mm.  The  microtome  will  work  with  suffi- 
cient exactness  to  permit  this,  but  hitherto  there  are  only  a  few  tissues 
which  we  can  prepare  so  perfectly  as  to  admit  sections  of  such 
extreme  minuteness.  The  following  are  the  points  to  which  he  most 
especially  wishes  to  draw  attention  : — 

Sliding  microtomes  are  in  general  constructed  for  cutting  sections 
of  tissues  preyiously  hardened  in  alcohol,  picric  acid,  chromic  salts, 
and  other  agents.  Fresh  tissues  are  decidedly  better  cut  by  freezing 
microtomes — ^for  instance,  on  the  simple  and  practical  instrument  of 
Hughes  and  Lewis.  The  addition  of  a  freezing  apparatus  to  a 
thoroughly  exact  sliding  microtome  is  neither  advisable  nor  necessary. 
The  differences  of  temperature  produced  in  different  parts  of  the  in- 
strument would  be  apt  to  interfere  with  the  perfect  planeness  of  the 
sliding  surfaces;  whilst,  on  the  other  hand,  section-cutting  with 
frozen  tissues  is  so  simple  and  easy  with  the  ordinary  freezing  appa- 
ratus that  any  further  complication  in  the  way  of  a  sliding  support  of 
the  knife  is  superfluous. 

In  cutting,  the  microtome  is  to  be  placed  before  the  operator  as  in 
fig.  51,  with  the  sliding  surfaces  abundantly  coyered  with  oil  (bone- 
oil),  and  the  knife  moistened  with  alcohol.  In  many  cases,  it  will  be 
sufficient  to  simply  place  the  hardened  specimen  between  the  arms 
of  the  clamp  attached  to  the  carrier  b  (fig.  51).  The  clamp  should 
then  be  fixed  in  such  a  position  that  the  specimen  is  as  near  as 
possible  to  the  knife-carrier.  The  knife  will  generally  haye  to  be 
adjusted  so  as  to  bring  the  whole  length  of  its  blade  into  action. 
Yery  hard  specimens  are  frequently  cut  with  less  difficulty  by 
placing  the  Imife  more  obliquely  in  regard  to  the  long  diameter  of 
the  instrument. 

The  inclination  of  the  oblique  plane  upon  which  the  carrier  h 
slides  is  1 :  20,  and,  consequently,  the  section  will  be  l-20th  mm.  thick 
if  the  carrier  is  moved  1  mm.  on  the  oblique  plane.  A  scale  in  milli- 
metres with  a  yemier  allows  the  operations  to  be  exactly  regulated. 
The  yemier  will  be  found  sufficient  for  sections  of  0  *  015  mm.  Sec- 
tions of  greater  delicacy  should  always  be  made  by  using  the  micro- 
meter-screw (c,  fig.  51),  which  was  designed  to  obtain  the  utmost 
exactitude  in  the  management  of  the  carrier  6.  Fig.  58  shows  it  on  a 
larger  scale. 

The  carrier  c'  slides  on  the  same  oblique  plane  as  the  carrier  h 
which  holds  the  specimen.  In  all  positions  of  the  latter,  it  is  there- 
fore possible  to  bring  the  point  of  the  micrometerH9crew  g  g  close  to 
a  small  polished  plate  of  agate  /,  which  is  fixed  to  the  carrier  6. 
In^  this  position,  </  should  be  finnly  screwed  to  the  stand  of  the 
microtome  by  d,  and  every  revolution  of  the  micrometer-screw  gg  will 
then  push  uie  carrier  6  0*3  mm.  The  periphery  of  the  drum  t, 
which  is  firmly  attached  to  the  screw  g  g,  ia  divided  into  15  equal 
parts;  and  consequently  each  division  marks  a  thickness  of  section 
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equivalent  to  0  *  001  mm.     The  finest  sections  hitherto  produced  reach 
only  0*002  mm.  thickness. 

Since  the  first  microtome  was  taken  into  use,  a  series  of  minor 
improvements  have  been  made.     One  of  them  consists  in  a  clamp 

Fig.  53. 


Miorometer-Bcrew  for  delicate  sections. 

(fig.  54)  for  holding  the  object  which  can  be  turned  round  three  axes, 
and  admits  therefore  of  a  very  easy  adjustment  of  the  object  in  regard 
to  the  knife.  It  was  devised  to  meet  the  desire  for  occasionally 
turning  the  object  between  two  successive  series  of  sections. 

The  two  metal  plates  h  h  form  the  jaws  of  the  clamp.     Between 

them  is  placed  the  cork 
Fio.  54.  which  carries  the  speci- 

^  men,  and   the  latter  is 

fixed  by  turning  the 
screws  g  g.  The  three 
axes  are  a,  &&,  and  cc,  and 
round  these  the  clamp 
can  be  turned,  a  being 
vertical,  and  lib  and  cc 
horizontal.  In  all  posi- 
tions these  three  axes  can 
be  made  immovable  by 
the  screws  d,  c,  /.  The 
axis  a  is  formed  by  the 
vertical  rod  e  ^fig.  52),  on  the  carrier  supporting  the  clamp  and  object. 
The  details  or  the  construction  are  partly  new,  and  are  very  solid 
and  durable.  Their  arrangement  is  such  as  to  admit  of  a  division  of 
the  circles  in  which  the  climip  can  be  turned. 

Another  improvement  has  been  devised  by  Mr.  Jung.  This  is  an 
arrangement  which  regulates  the  movement  of  the  micrometer-screw, 
in  such  a  way,  that  after  a  given  number  of  divisions  of  the  drum,  a 
spring  registers  to  the  ear  and  finger  of  the  manipulator  the  number 
of  micromillimetres  which  the  object  has  been  raised.  These 
intervals  can  be  varied  within  certain  limits  by  a  simple  adjustment 
comparable  to  a  vernier.     The   construction   of  this  apparatus   is 


Clamp  to  be  turned  in  three  directions  (as  seen 
from  above). 
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decidedly  very  elegant,  but  the  divisions  of  the  drum  of  the  micro- 
meter-screw are  so  large  and  easily  visible,  even  to  weak  eyes,  as 
in  Prof.  Thoma*s  opinion  to  make  such  complications  useful  only 
for  very  special  conditions. 

Other  improvements  by  different  manipulators  relate  merely  to 
secondary  points,  and  do  not  touch  the  essential  principles  of 
construction. 

Taking  the  hardened  specimen  directly  between  the  arms  of  the 
clamp  is  generally  not  advisable,  as  by  such  a  proceeding  sections  of 
great  delicacy  cannot  be  obtained.  It  should  be  fastened  with  gum 
arable  to  the  even  surface  of  a  square  piece  of  cork,  and  the  latter 
inserted  in  the  clamp.  In  this  way  compression  is  avoided.  A  con- 
centrated solution  of  the  gum  is  placed  on  the  surface  of  the  cork, 
and  the  hardened  specimen  is  watered  a  few  moments  to  drive  away 
the  alcohol  from  its  surface,  and  it  can  then  be  adjusted  on  the 
gammed  cork  and  plunged  again  into  alcohol.  The  latter  will  in  a 
few  hours  harden  tiie  specimen  as  well  as  the  gum,  and  we  obtain  a 
preparation  like  ^g.  55. 

These  methods  are  sufficient  for  the  great  majority  of  cases,  and 
the    different   animal  and  vegetable  y 

tifisnee  can  be  cut  into  sections  varying  Fig.  55. 

according  to  their  structure  between 
0*030  and  0*005  mm.  Sometimes, 
however,  and  always  if  sections  of 
extreme  delicacy  are  required,  it  is 
necessary  to  use  more  complicated 
prooedura  For  example,  the  normal 
human  lung  hardened  in  alcohol  and 
prepared  as  above,  will  perhaps  admit 
of  sections  of  0*030  mm.;  a  human  Hardened  specimen  6 adapted 
long  affected  by  acute  pneumonia  may  to  cork  a. 

perhaps  be  cut  to  0*015  mm.,  but  if 

greater  delicacy  is  required,  the  tissue  must  be  soaked  in  gum  arable, 
or  other  substance  which  admits  of  a  more  solid  hardening.  In  this 
case  human  lung  will  allow  of  sections  down  to  0  *  007  mm.  Objects 
of  very  small  dimensions,  like  embryos,  small  animals,  leaves  of 
plants,  &c.,  must  be  imbedded  in  suitable  masses,  which  may  be 
adapted  to  a  cork  as  above  before  they  are  cut. 

Imbedding  Methods. — Prof.  Thoma  adds  to  his  description  of 
bis  microtome  some  remarks  on  the  imbedding  methods  more  gene- 
rally used.  The  method  of  treating  tissues  with  gum  arabic,  first 
brought  into  use  by  Bindfieisch  and  Banvier,  is  now  very  generally 
known  and  practised.  The  same  may  be  said  of  the  method  of  cutting 
sections  between  two  pieces  of  elder  pith  or  hardened  liver,  &c. 
These  in  certain  conditions  are  very  useful  and  simple,  but  other 
methods  of  imbedding  of  more  recent  date  give  sections  of  the  utmost 
perfection  and  unsurpassed  delicacy. 

The  method  of  imbedding  in  emulsions  containing  fat  and 
albumen,  originated  with  Bunge,  and  was  subsequently  modified  by 
Calberla  and  Buge.    The  following  is  very  nearly  the  formula  of  the 
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Fio.  56. 


latter: — ^The  albmnen  and  yolk  of  s^yeral  hen's  eggs  is  placed  in  a 
porcelain  mortar  and  well  stirred,  until  it  forms  a  thin  yellow  fluid,  a 
result  generally  obtained  in  a  few  minutes.  This  fluid  is  subsequently 
passed  through  thin  linen  in  order  to  remove  the  remaining  mem- 
branaceous £nftgments.  The  specimen  previously  hardened  in  alcohol 
is  then  fixed  by  pins  in  a  paper  box,  and  covered  with  the  fluid.  The 
preparation  cannot,  however,  be  immersed  directly  in  alcohol  for  the 
purpose  of  hardening.  It  must  be  first  hardened  by  alcohol  steam,  taking 
care  never  to  raise  the  temperature  of  the  steam  above  30°  C.  For  this 
purpose  Prof.  Thoma  uses  a  simple  apparatus  represented  in  fig.  56. 
A  shallow  water-bath  a  stands  on  an  iron  tripod  &  6  b,  and  is 
heated  by  a  small  flame  c.  The  water- 
bath  is  covered  by  a  thin  plate  d  d.  Upon 
this  plate  is  a  mnall  glass  vessel  «,  fiUed 
with  common  alcohol  and  covered  with  a 
perforated  disk  of  tin  //.  On  this  disk 
are  placed  the  paper  boxes  g  g,  containing 
the  specimens  and  the  imbedding  fluid. 
The  latter  and  the  alcohol  vessel  are  again 
separated  from  the  external  air  by  a  glass 
cover  h.  This  apparatus  slightly  heated 
"nHHH^^^K-  will  harden  the  imbedding  masses  within 

#        mc     %  ^  ^^^  days,  after  which  time  they  are 

a  m  W'"       removed  and  subsequently  Mly  hardened 

M^  ili  %8  ^  ^  bottle  containing  ordinary  alcohol. 
The  latter  process  determines  &e  d^ree 
of  consistence  of  the  imbedding  mass. 
It  can  be  made  extremely  hard  by  re- 
peated use  of  strong  alcohol.  After  a  few  trials  it  will  be  easy  to 
find  the  convenient  degree  of  consistence  for  each  specimen. 

If  the  temperature  of  the  alcohol  steam  is  more  elevated,  it  will 
be  found  that  the  imbedding  mass,  instead  of  shrinkiDg,  will  appear 
to  increase  in  volume,  innumerable  air-bubbles  developing  in  the 
emulsion.  This  can  be  easily  avoided  by  using  lower  temperatures. 
Another  danger,  however,  exists  in  the  holes  which  the  pins  make  in 
the  walls  of  the  paper  boxes.  The  emulsion  before  hardening  is  so 
very  liquid,  that  it  will  pass  through  the  smallest  opening;  this 
renders  it  necessary  not  to  withdraw  any  of  the  pins  from  the  sides 
of  the  paper  box,  and  to  use  boxes  without  any  openings.  It  will  be 
found  that  this  mass  adapts  itself  perfectly  to  all  surfaces  of  the 
specimens  without  penetrating  into  their  integer  structure,  and  that  it 
can  be  cut  admirably  at  all  thicknesses  down  to  0*003  mm.  Another 
very  agreeable  quality  results  from  the  &ct  that  the  newly  prepared 
emulsion  will  adapt  itself  readily  to  hardened  pieces.  This  enables 
us  to  spread  out  fiine  membranes  on  pieces  of  the  hardened  imbedding 
mass,  and  subsequently  to  imbed  bo&  in  the  way  just  described. 

After  this  praise  of  the  egg-emulsion,  it  will  be  just  to  mention  a 
property  which  is  occasionally  disagreeable.  It  cannot  be  easily 
detached  from  the  sections,  and  we  have  no  means  of  dissolving  it  in 
media  which  do  not  injure  the  objects.    The  mass  also  colours  in  all 
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the  staining  floids  generallj  used,  and  therefore  becomes  yery  visible 
in  the  preparations.  The  latter  inconyenience  should  in  all  cases 
be  avoided  by  colouring  the  specimen  in  toio  before  imbedding.  For 
this  purpose  the  fluids  of  Grenacher,*  and  especially  alum-carmine, 
may  be  recommended.  The  imbed^ng  mass  remains  nearly  abso- 
lutely colourless  if  the  specimen,  after  staining  and  before  imbedding, 
is  hardened  again  in  alcohoL 

Very  elegant  results  may  also  be  obtained  by  an  imbedding  mass 
originally  invented  by  Duval,  and  recently  much  improved  by  Merkel 
and  Schiefferdecker.t  This  is  collodion,  or,  preferably,  a  solution 
of  so-called  cdloidin.  If  this  substance  cannot  in  general  be  cut 
to  such  extreme  delicacy  as  the  albuminous  mass  just  described,  it 
has  a  great  advantage  in  being  extremely  pellucid.  The  original 
communication  of  the  last-named  author  is  easily  accessible,  so  that 
Prof.  Thoma  considers  it  is  superfluous  to  give  a  detailed  account  of 
it,  but  adds  a  few  remarks  on  his  own  experiences  with  it. 

According  to  the  formula  of  Schiefferdecker,  the  imbedding  fluid 
consists  of  a  concentrated  solution  of  celloidin  in  a  mixture  of  equal 
parts  of  absolute  alcohol  and  ether.  The  specimen  is  soaked  succes- 
sively in  absolute  alcohol  and  ether,  and  in  die  imbedding  fluid.  This 
requires  at  least  several  day^  After  this  time  the  imbedding  proper 
may  be  undertaken,  and  for  this  we  have  the  choice  of  two  methods. 

The  even  surfEice  of  a  cork  is  covered  with  a  thick  solution  of 
celloidin,  so  as  to  form  by  evaporation  a  strong  collodion  membrane 
on  the  cork.  Upon  this  is  put  the  specimen,  covered  layer  by  layer 
with  fresh  quantities  of  the  solution  of  celloidin,  each  being  allowed 
to  dry  only  partially.  When  the  object  is  thoroughly  covered,  we 
immerse  it  in  alcohol  of  0  *  842  sp.  gr.  In  twenty-four  hours  the  whole 
is  ready  for  cutting. 

The  other  method  makes  use  of  little  paper  boxes  for  the  imbed- 
ding. The  specimen,  soaked  in  celloidin  solution,  is  fixed  in  the  box 
by  pins,  and  the  box  filled  with  celloidin.  The  preparation  is  then 
placed  on  a  flat  piece  of  glass  and  covered  with  a  glass  cover,  which 
does  not  exactly  fit  the  glass  plate.  In  a  few  days  the  ether  will 
have  evaporated  gently  and  slowly  from  the  imbedding  mass,  and  the 
latter  will  shrink  a  little.  If  necessary,  further  celloidin  solution  can 
be  poured  in  the  paper  box,  to  fill  it  again.  It  is  only  necessary  to 
moisten  the  surface  of  the  first  mass  with  a  drop  of  ether,  in  order  to 
allow  of  a  perfect  junction  between  the  old  and  the  new  layers.  The 
preparation  is  again  exposed  to  slow  evaporation  below  the  glass 
cover,  and  a  few  days  later  the  imbedding  mass  will  be  consolidated 
to  an  opaline  body,  whose  consistency  can  well  be  compared  to  that  of 
the  albumen  of  a  boiled  egg.  The  walls  of  the  paper  box  can  now  be 
removed,  and  the  imbedding  mass  placed  in  very  dilute  alcohol,  which 
will  in  a  few  days  produce  a  proper  degree  of  consistency  to  admit  of 
cutting. 

This  method  differs  in  some  degree  from  that  which  Schie£ferdecker 
gives  for  imbedding  in  paper  boxes.    As  other  observers  have  re- 

•  Arch.  f.  Mikr.  Anai,  xvi.  (1879)  p.  465. 
t  Aich.  f,  Anat.  u.  Pbyaiol.  (Anat.  Abtheil.)  1882. 
8er.  2.-V0L.  IIL  ^.^.,^^^  .^  goOglc 
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marked,  bis  method  frequently  giyes  rise  to  a  great  nimiber  of  air- 
bnbbles  in  tbe  imbedding  mass.  Consequent  upon  tbe  altered  mani- 
pulations of  Prof.  Tbomi^  we  have  to  adapt  tbe  imbedded  specimen 
to  a  cork  for  tbe  purpose  of  cutting.  Tbis  may  be  done  in  the  fol- 
lowing way.  Tbe  even  surface  of  tbe  cork  is  covered  by  a  thick 
layer  of  celloidin  solution.  Tbis  is  allowed  to  dry  up  perfectly,  so 
as  to  produce  a  bard  membrane  of  celloidin.  Tbis  is  again  corered 
with  further  celloidin  solution.  In  the  meantime  tbe  lower  surface 
of  tbe  imbedding  mass  is  cut  even,  and  washed  with  absolute  alcohol, 
and  subsequently  moistened  with  a  drop  of  ether.  Tbis  moist 
surface  is  adapted  to  the  stratum  of  liquid  celloidin  on  tbe  cork,  and 
exposed  for  a  few  minutes  to  tbe  open  air.  After  this  the  whole  is 
placed  in  dilute  alcohol,  which  in  a  few  hours  will  unite  the  imbed- 
ding-mass  solidly  with  the  cork. 

In  a  great  number  of  cases  it  may  be  regarded  as  a  great  advan- 
tage of  tbe  celloidin  that  it  penetrates  tbe  tissues  thoroughly,  and 
yet  remains  pellucid,  so  as  to  be  more  or  less  invisible  in  the  specimen. 
This  quality  can  be  made  use  of  in  another  direction  for  tbe  purpose 
of  soaking  specimens  which  are  too  brittle  to  be  cut  after  hardening 
alone.  We  may  make  use  of  celloidin  in  a  similar  way  to  the  gum 
arabic  mentioned  above.  Tbe  minute  normal  and  pathological  anatomy 
of  the  lung  in  particular  will  derive  great  advantage  from  such  a  pro- 
ceeding. Indeed,  we  are  not  able  to  get  a  perfect  idea  of  the  changes 
produced  by  pneumonia  if  we  do  not  by  this  method  or  by  tbe  fol- 
lowing (with  parafi&n)  prevent  tbe  loss  of  a  great  part  of  the  exuded 
substances  which  in  tbis  disease  lie  loose  in  the  alveolar  cavities. 
The  study  also  of  micro-organisms  in  the  lung  will  derive  great 
benefit  &t>m  the  celloidin  method,  and  it  will  be  very  welcome  to 
many  to  know  that  the  tissues  imbedded  in  celloidin  may  be  stained 
with  tbe  different  fluids,  ammonium-carmine,  alum-carmine,  borax- 
carmine,  bsBmatoxylin,  anilin  colours,  and  various  others.  The  re- 
action of  acids  and  alkalies,  particularly  acetic  acid  and  solution  of 
potash,  is,  moreover,  not  interfered  with.  And,  further,  we  are  able 
to  colour  the  object  before  imbedding  with  all  staining  fluids  which 
are  not  soluble,  or  only  little  soluble,  in  alcohol  and  ether. 

After  staining  and  cutting,  tbe  sections  may  be  mounted  in  glycerine 
and  various  other  fluids.  Mounting  in  Canada  balsam  requires,  bow- 
ever,  some  precautions  on  account  of  tbe  chemical  character  of  tbe 
celloidin.  Absolute  alcohol  and  oil  of  cloves  should  be  avoided  and 
replaced  by  alcohol  of  96  per  cent.,  and  by  oleum  origanL  This  is, 
at  least  the  advice  of  Schiefferdecker,  and  Professor  Tboma  has  bad 
no  occasion  to  be  dissatisfied  with  tbe  result. 

Tbe  efforts  of  Biitscbli  and  Blocbmann  *  have  given  us  another 
splendid  imbedding  mass,  paraffin  dissolved  in  chloroform,  which 
admits  of  sections  of  tbe  highest  delicacy.  Biitscbli  was  able  to  cut 
in  this  imbedding  substance  small  specimens  down  to  0  *  002  mm.  This 
method  seems  particularly  adapted  to  researches  in  embryology  and 
zoology,  where  hitherto  imbedding  masses  formed  of  paraffin  and 
turpentine  have  been  frequently  used. 

♦  Biol.  Centralbl.,  i.  (1881)  pp.  591-2.    See  this  Journal,  u.  (1882)  p.  708. 
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Usoallj  it  appears  advisable  to  stain  the  specimens  in  ioto  before 
imbedding  in  paraffin  and  chloroform,  and  for  this  purpose 
Grenacher's  alnm-carmine  and  borax-carmine  are  very  highly  to  be 
reconunended.  The  long-known  ammoninm-carmine  is  also  occasionally 
nsefoL 

Dr.  M.  Schnlgin,*  in  order  to  obviate  the  inconvenience  that  the 
same  portion  of  the  knife  has  always  to  be  nsed,  has  had  a  knife  of  a 
somewhat  different  oonstrnction  made  (but  which  he  does  not  explain). 
The  advantage  of  this  is  that  it  can  be  moved  along  its  whole  length, 
80  that  different  portions  can  be  used  for  cutting. 

Professor  B.  Eossmann  writes,| ''  Many  to  whom  the  taming  back 
of  the  micrometer-screw  of  the  microtome  is  an  annoying  delay,  will 
be  thankful  to  me  for  pointing  out  to  them  that  in  two  or  three  seconds 
it  can  be  turned  back  its  whole  length  by  using  a  kind  of  fiddlebow, 
such  as  is  used  for  drilling  holes.  The  loop  of  the  bow-striug  (made 
of  strong  silk  cord,  waxed  or  rosined)  is  passed  round  the  smooth 
neck  of  the  screw,  and  the  bow  is  moved  alternately  to  the  left  with 
stretched,  and  to  the  right  with  slackened  cord." 

Fixing  Sections.^ — ^Dr.  J.  Frenzel  considers  that  the  method  of 
Oiesbrecht  for  fixing  the  preparation  with  shellac  upon  the  slide  has 
the  disadvantage  of  preventing  the  colouring  of  the  sections,  so  that 
the  entire  object  must  be  coloured.  To  obviate  this  often  serious 
drawback,  he  employs  the  following  method : — Dissolve  guttapercha 
in  chloroform  and  benzine,  and  filter  the  solution  when  it  has  settled 
until  it  is  clear  and  almost  colourless.  With  this  solution,  which 
must  not  be  too  thin,  and  must  only  spread  slowly  over  the  glass, 
smear  the  middle  of  a  carefully-cleaned  slide,  and  aiter  it  is  dry,  lay 
the  section  on  it  (1)  If  the  preparations  have  been  imbedded  in 
paraffin  or  a  mixture  of  paraffin  (e.g.  four  parts  of  paraffin  and 
one  'of  vaseline),  absolute  alcohol  must  be  dropped  upon  them,  in 
order  to  make  iJiem  unroll  and  lie  flat.  After  this  they  must  be 
exposed  to  a  temperature  of  &om  35°  to  50°  C.  for  about  five  to  ten 
minutes,  in  order  to  make  the  guttapercha  viscous ;  and  after  exposure 
to  the  air  for  five  to  ten  minutes,  they  must  be  put  in  a  vessel  with 
warm  absolute  alcohol  (from  40°  to  50°  0.),  to  extract  the  paraffin. 
This  requires  five  to  fifteen  minutes.  Alcohol  must  be  used  freely, 
as  it  is  not  capable  of  dissolving  much  parafi^  When  the  alcohol 
is  saturated  it  can  be  filtered  cold,  and  used  as  before.  The  prepara- 
tion is  now  put  in  70  per  cent,  alcohol  and  gradually  into  water,  and 
coloured  at  discretion.  After  the  washing  it  is  put  in  absolute 
alcohol,  in  order  to  withdraw  the  water ;  and,  finally,  oil  of  cloves  is 
dropped  upon  it  to  soften  the  guttapercha ;  and  it  is  finally  mounted 
in  balsam  or  some  similar  substance.  (2)  If  the  object  has  been 
imbedded  in  celloidin,  as  is  now  very  often  done,  the  sections  are  also 
laid  on  the  layer  of  guttapercha,  and  benzine  or  chloroform  dropped 
on  them,  by  which  means  they  stick  fast.  After  they  are  dried, 
they  are  coloured,  and  finally  put  in  absolute  alcohol,  and  treated 
with  oil  of  cloves  (in  drops),  by  which  the  celloidin  is  dissolved. 

•  Zool.  AMeig.,  vi  (1883)  p.  21.  t  Ibid.  %  Ibid.,  pp.  51-2. 
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The  latter  is  soaroely  necessary  for  objects  that  are  not  very  delicate. 
The  colouring  succeeds  perfectly  in  this  way  also. 

Monnting  Sections  in  Series.* — ^Prof.  B.  Eossmann  considers 
that  the  paraffin  method  of  Dr.  Giesbrecht  f  is  far  the  best  for  the 
preparation  of  sections  in  series,  and  especially  indispensable  when 
it  is  desired  to  retain  in  situ  in  the  completed  preparation  detached 
portions  (such  as  embryos  in  the  ovary).  The  soalong  of  the  object 
in  chloroform,  suggested  by  Giesbrecht,  before  placing  it  in  paraffin, 
is  especially  necessary  when  dealing  with  chitinons  membranes,  which 
are  very  impermeable.  Prof.  Eossmann  has  found  that  the  complete 
evaporation  of  the  chloroform  is  a  very  tedious  operation ;  bubbles  of 
chloroform  are  easily  left  behind  in  the  cavities  of  the  prepared 
paraffin  mass;  and  he  therefore  uses  an  air-bath  instead  of  the  less 
easily  managed  water-bath.  It  is  made  of  sheet-iron  with  glass 
sliding  doors,  and  two  small  horizontal  glass  shelves.  Two  openings 
in  the  top  are  for  a  thermometer  and  a  Eemp-Bansen  gas-regulator 
for  low  temperatures.  Beneath  is  a  Bunsen  burner  connected  with 
the  regulator.  This  air-bath  is  heated  day  and  night,  and  a  constant 
temperature  of  60^  C.  kept  up.  On  one  of  the  shelves  stands  the 
glass  vessel  with  the  paraffin  mixture.  Two  kinds  of  paraffin  are  used, 
of  66^  and  36^  melting  power.  It  is  very  important,  for  the  success 
of  the  sections,  to  have  a  mixture  corresponding  to  the  temperature  of 
the  room.  A  temperature  of  18^  requires  a  mixture  of  48°  melting 
point.  On  hot  summer  days  the  hardest  kinds  of  paraffin  must  be 
used  pure. 

The  object,  soaked  with  chloroform,  is  put  into  the  paraffin  bath 
(without  any  mixing  with  chloroform),  and  left  there  from  a  few  hours 
to  two  or  three  days,  according  to  its  size ;  after  which  it  is  quite 
uniformly  penetrated  with  paraffin,  even  in  the  smallest  cavities. 
The  paraffin  mass  is  poured  into  moulds  of  thick  tinfoil. 

The  second  shelf  of  the  air-bath  is  for  the  slides.  The  shellac 
layer  on  the  slide  is  brushed  over  with  creosote,  according  to  the  old 
method  of  Giesbrecht,  and  Prof.  Eossmann  finds  that  no  running 
together  of  the  creosote  takes  place  if  the  brush  is  lightly  used  and 
the  slide  slightly  warmed.  The  creosote  evaporates  in  a  few  minutes 
in  the  air-bath  whilst  the  next  slide  is  being  filled,  without  danger  of 
over-heating,  and  without  being  exposed  to  dust  or  damp  deposits. 

Creese^s  Turntable. — The  speciality  of  this  form  of  turntable 
(the  design  of  Mr.  E.  J.  E.  Creese)  is  the  method  by  which  it  is 
driven.  A  strong  steel  spring  coil,  on  being  wound  up,  starts  a 
clockwork  train  of  three  cog-wheels.  The  sleeve  of  the  table  is 
made  narrow  and  grooved,  the  whole  train  being  arranged  to  secure 
760  revolutions  of  the  table  for  one  of  the  driving-wheel,  thus 
providing  sufficient  power  to  admit  of  speed-regulating  appliances. 
The  spring  is  wound  from  the  top  of  the  box,  underneath  the  hand- 
rest,  and  the  rotation  of  the  table  is  stopped  by  pressing  down 
a  small  brass  bead  placed  at  the  side  of   the  box.      The   slide 

♦  Zool.  Anzeig.,  vi.  (1883)  pp.  19-21. 

t  See  thia  Journal,  i.  (1881)  p.  953.  u.  (1882)  p.  888. 
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is  clipped  at  the  comers  by  two  jaws,  working  in  slots  (as  in 
Cox's  and  other  forms),  and  is  thus  accurately  centered.  One  of 
these  jaws  is  fixed  and  the  other  attached  underneath  to  the  sleeye  of 
the  table  by  a  spiral  spring  and  drawn  back  upon  the  slide.  Provision 
is  made  for  re-tonching  dides  the  circles  upon  which  are  not  truly 
central  by  two  brass  cHps  traversing  oblique  slots  cut  in  the  table, 
and  being  held  in  by  brass  split  springs.  Several  cells  can  also  be 
placed  upon  one  glass  slip. 

A  new  form  of  hand-rest,  sliding  along  two  grooves  cut  in  the 
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sides  of  the  box,  can  be  conven  iently  adjusted  for  every  class  of  work. 
Underneath  this  rest,  and  at  the  opposite  end  of  the  box,  is  a  sliding 
lid,  which  when  drawn  back  opens  a  compartment  sufficiently  large  to 
contain  the  key,  brass  clips,  small  bottles,  brushes,  rings,  cover- 
glasses,  slips,  6ui. 

B.,  M.  A. — Breakage  of  Slides  in  the  Mail. 

[InqoiiiDg  for  a  method  for  safe  transmission,  and  note  by  the  Ed.,  **  We 
hear  no  complaints  about  it  in  England,**  &c.] 

Am^,  Mon,  Micr,  Joum,,  IV.  (1883)  p.  38. 
BALKwn^L's  (F.  P.)  Slides  of  50  Foraminifera. 

Joum.  Post.  Micr.  Soc^  II.  (1883)  pp.  60-1. 
Bahnino,  M.  E.— Preserr^tiye  for  Fungi.    [5iipra,  p.  294.] 

Bull.  Torrey  Bat.  aub,  IX.  (1882)  p.  153. 
Cambbov,  p. — On  a  simple  method  of  mounting  objects  for  microscopical  exami- 
nation. 
[The  object  is  to  avoid  the  formation  of  two  distinct  collections,  the  disseo- 
tion  on  the  ordinary  slide  being  kept  in  one  place  and  the  insect  in 
another.    The  author,  therefore,  uses  Yery  fine  cardboard  in  pieces  9  lines 
by  6.    A  hole  2|  to  3  lines  across  is  punched  at  one  end  in  the  centre  and 
l|  to  2  lines  from  the  cd^e.    The  lower  side  is  closed  by  a  cover-glasa, 
and  the  object  mounted  m  balsam.    The  dissection  can  now  be  placed 
alongside  the  insect  in  the  collection.     The  author  also  explains  his 
method  of  preserring  larvsB  by  the  roasting  process,  also  Aphido.] 

Froc.  Nat  Hist.  Soc.  Glasgow,  V.  (1882)  pp.  4-7,  65. 
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Obadwiok,  H.  0. — ^The  Marine  Dredge,  as  an  implement  for  oollectiDg  material 
for  microflcopioal  and  zool<^oal  study. 
[Describes  the  oonstmction  of  a  small  net-dredge  for  the  larger  forms  of 
omstacea,  molluscs,  and  polyzoa.] 

After,  News,  HI.  (1883)  pp.  41-5  (3  figs.). 
„  „       On  mounting  Insects  in  Balsam  without  pressure.    [Post,'] 

Micr,  News,  JJL  (1883)  pp.  105-6  (1  fig.). 

Guooio,  G.  y. — ^Note  sur  la  terminaison  des  fibres  nerveuses  motrioes  dans  lea 

muscles  stri^  de  la  torpille  traits  par  le  chlorure  d'or  et  de  cadmium. 

(Note  on  the  termination  of  the  motor  nerve  fibres  in  the  striated  muscles  of 

the  Torpedo  treated  with  chloride  of  gold  and  cadmium.)    ISupra,  p.  290.] 

Joum,  de  Microgr.,  YIL  (1883)  pp.  38-41. 
Glabk,  J.  W. — ^Preliminary  Note  on  the  Bacillus  of  Tuberculosis  (Koch). 

[Contains  remarks  on  Staining.]  

Nature,  XXVH  (1883)  p.  492. 
GoLE,  A.  0. — Studies  in  Microscopical  Science. 

No.  39  (pp.  257-8).    Text— Notes  on  the  Comparative  Anatomy  of  the 
Alimentary  Canal.    Slide. — ^V.  T.  Section  Tongue  of  Do^,  injected  carmine, 
stained  logwood.    Double  Plate. — Human  Tongue,  PapiUsB.  Glands.  Ac 
No.  40  (pp.  259-60).— ^tcus  elastica,    T.  S.  upper  portion  of  Leaf  with  Cys- 

tolitb,  stained  logwood.    Plate  x  333*3. 
No.  41  (pp.  261-4).— The  AUmentary  Canal.    The  Oral  Cavity.    V.  8. 

Tongue  of  Dog.    Circumvallate  Papilla,  stained  logwood.    Plate  x  65. 
No.  42  (pp.  265-70).— White  Syenite.    Lairg,  Sutherland.    Plate  x  25. 
No.  43  (pp.  271-4Y    Text— The  Alimentary  CanaL   The  Tongue.   Slide  and 

Plate  (  X  65)  of  T.  S.  (Esophagus  of  Dog,  injected  and  stained  logwood. 
No.  44  (pp.  275-80).— i?t6tf5  nigrum  (the  Black  Currant).    T.  S.  of  Stem, 
showing  the  formation  of  Cork,  stained  in  carmine  and  aniline  green. 
Plate  X  500. 
No.  45  (pp.  281-4).    Text— The  Alimentary  CanaL    The  Pharynx;  and 
description  of  plate  and  slide  accompanying  No.  43.    Slide  of  T.  S.  Cardiac 
end  of  Stomach  of  Dog,  stained  logweoid.    Plate.— The  Stomach.    Cardiac 
Glands  of  Bat  (  x  420) ;  Dog  (  x  350  and  450). 
No.  46  (pp.  285-6).— Pmua  «y/w«<rM.   The  Scotch  Fir.  T.  S.  of  Leaf;  stained 

logwood.    Plate  x  500. 
No.  47  (pp.  287-92).    Text— The  Alimentary  CanaL    The  Stomach.    Slide 
and  Plate  of  V.  8.  Stomach  of  Dog.    Pyloric  end,  x  65.      k 
CoFFOOK*8  directions  for  staining  and  preparing  sputum  to  show  Bacillus  tubercu- 
losis, 
[Cf  n.  (1882)  p.  896.]  Micr,  News,  HI.  (1883)  pp.  121-2. 

Davis,  G.  E. — Prept^ng  lUustrations  of  Microscopical  Objects. 

[Describes  the  danger  of  woodcuts  from  photographs,  unless  the  engraver  is 
somewhat  acquainted  with  his  subject,  illustrated  with  two  figs,  showing 
the  different  renderings  of  the  same  object] 

Micr,  News,  IH.  (1883)  pp.  52-4  (2  figs.). 

DiPFEL,  L.— Nachtrag  zu  E.  Boeoker's  Mikrotom.    (Supplement  to  description 

of  E.  Boeoker's  Microtome.) 

[Brief  supplementary  note  to  previous  description  in  Bot,  CewtroJhl,,  XII. 

(1882)  p.  212  in  commendation,  &c.,  and  introducing  an  outline  fig.  of  it] 

Bot,  Centralbl,,  XIH.  (1883)  pp.  249-50  (1  fig.). 

„        „      Das  neue  Mikrotom  von  Dr.  C.  Zeiss.    (The  new  Microtome  of 

Dr.  C.Zeiss.)    [Vol.  L  (1881)  p.  699.] 

Bot,  Centralbl„  XIH.  (1883)  pp.  388-9  (1  fig.). 
Griksbach,  H. — ^Die  Azofarbstoffe  als  Tinktionsmittel  fiir   mensohliche  mid 
thierische  Geweba    TTbe  nitrogenous  colouring  substances  as  staining  media 
for  human  and  animal  tissues.)    IPost."] 

Arch,/.  Mikr.  Anat,,  XXIL  (1883)  pp.  132-42. 
Qrovbb,  J.  W.— Hudson's  Extract  of  Soap  for  Cleaning  Slides. 

[Hurts  nothing,  and  cleans  the  slides  to  perfection.  If  they  are  put  in  a 
solution  of  the  extract  and  left  for  a  few  days,  the  balsam,  cement,  &c., 
will  clean  off  beautifully.] 

Joum.  Quek.  Mier.  CTm6,  L  G^SS)  p.  144. 
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HEimf  ANN,  G. — MieroBoopical  Morphology  of  the  Animal  Body  in  Health  and 

Disease.    8^7  pp.  and  380  figs.    8yo,  New  York,  1883. 
HiTCHOocK,  R. — ^rhotography  and  its  yalne  in  Microscopical  inTestigations. 
[P<M<.]  Amer.  M<m,  Micr,  Joum.,  IV.  (1883)  pp.  33-4. 

Hunt,  J.  O. — Upon  Special  Methods  of  Preparation  and  Mounting  of  Micro- 
scopical Objects.     [Title  only.']  JProc.  Acad,  Nat.  Sci.  JPhilad.,  1882,  p.  360. 
Hmar,  G.  H.— The  Mioroeoopioal  Structure  of  Bocks.    III.  Crystals.    lY.  Mi- 
nerahi.  Field  Naiwalist,  L  (1883)  pp.  198-202. 
Inofsn,  J.  E. — Volwx  mounted  in  a  dilute  solution  of  iodide  of  potassium. 

J<mm.  Quek,  Micr,  Club,  I.  (1883)  pp.  185-6. 
Jeavvribok,  J.  B.— The  Microscope  in  Medicine. 

Joum,  Post,  Micr.  Soc.,  11.  (1883)  pp.  16-27. 
Ksr,  A.,  A  Betziub,  G. — Ueber  die  Anwendung  der  Gefrierungsmethode  in 
der  histok)gisehen  Technik.    (On  the  use  of  the  freezing  mewod  in  Histo- 
logical Technics.)    [Post.]      JSetiius's  Biolog.  Untersuch.,  II.  (1882)  pp.  150-^. 
KiNGSLBT,  J.  S. — The  Naturalist*s  Assistant :  a  Handbook  for  the  Collector  and 
Student    228  pp.    8vo,  Boston,  1882. 
[Contains  directions  for  collecting  and  for  using  the  Miorosoope,  and  general 
laboratory  work.] 
Lakb,  H.  C— Pood  Life  in  Midwinter. . 

[Becords  liying  objects  found  in  January.] 

ScL-Go8s^,  1883,  pp.  6^-4. 
Mason's  (B.  G.)  Anatomical  Objects. 

[Sections  illustrating  the  normal  anatomy  of  the  mammalian  lung,  with  ftdl 
instructions  for  mounting,  &o.] 

8ci.'Go88ip,  1888,  p.  66. 
Maxson,  E.  B. — The  Microscopy  of  Nutrition. 

[Concluding  words  of  Address  to  the  Syracuse  Microscopical  Society.] 

Amer.  Mon.  Micr,  Joum,,  IV.  (1883)  p.  38. 
Matxb,  S.— Beitrag  zur  Histologischen  Technik.    (Contribution  to  Histological 
Technics.)    [Post.] 

SB,  K.  Ahid.  Wxss.  Wuffi,  3e  AbtheU.,  LXXXV.  (1882)  pp.  69-82  (2  ijls.). 
MuLLEB,  C.  J. — On  the  discrimination  of  different  species  of  Wood  for  micro- 
Boopical  examination. 
[The  tabular  classification  of  cross-sections  of  wood  alluded  to  in  previous 
note  amU^  p.  151.] 

8ci,-Oo8sip  (1883)  pp.  39-41. 
NiCAT,  W.    Bee  Banvier,  L. 
Pabkxb,  T.  J.->On  the  preservation  of  Invertebrata. 

New  Zeal.  Joum.  Sci.,  I.  (1882)  pp.  21-4. 
PfTTZBB,  E. — Ueber  ein  Hartung  und  Farbnng  vereinigendes  Yerfahren  fQr  die 
Untersuchung  des  plasmatischen  Zellleibs.    (On  a  hardening  and  staining 
process  for  the  investigation  of  the  protoplasm  of  the  cell-body.) 

Ber.  Deutsch,  Bot,  OeseU.,  I.  (1883)  pp.  44-7. 
Pow,  W.  J.--Carbolic  Acid  in  mounting.    [Suproy  p.  296.] 

Amer,  Mon,  Micr.  Joum,,  IV,  (1883)  pp.  8-9. 
Bamtibb'8  (L.)  Technisches  Lehrbuch  der  Histologic.   (Banyier's  Techni(»a  Com- 
pendium of  Histology.)    Translated  by  W.  Nicat  and  H.  yon  Wyss.    898  pp. 
and  324  figs.    8vo,  Leipzig,  1877-82. 
Bimus,  G.    See  Key,  A. 

BioHABDsoN,  B.  W. — Treble  Staining  with  picrocarmine  and  iodine  green. 
JSxhibition  of  sections  illustrating  Triple  Staioiog. 
[Preliminary  to  L  (1881)  p.  868.] 

Ann.  ^  Mag.  Nat.  Hist.,  XL  (1883)  pp.  212-8. 
SoBULZB,  F.  E.— Ein  Schnittstreoker.    (A  section-stretcher.)    [Post.] 

Zool.  Anzeig.,  VL  (1883)  pp.  100-3  (1  fi^.). 

Selknka,  E. — ^Zur  Au&tellung  Ton  Spiritusprftparaten.    (On  putting  up  spirit 

preparations.) 

[Deals  principally  with  a  guttapercha  (3-7ths)  and  tallow  (4-7ths')  cement 

for  glass  yessels,  and  isinglass  and  white  of  egg  for  fixing  the  objects  on 

glass  i^tes.] 

Zool.  Anneig.,  V.  (1882)  pp.  169-72. 
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Shkpabd's  (C.)  Preparations  of  Mineral  Crystals. 

[Cells  turned  from  3-8th8  in.  and  l-4th  in,  brass  tabing,  with  upper  edge 
rounded  off— cork  bottom— crystals  mounted  on  sealiDg-waz— no  oo?er — 
can  be  attached  to  a  slide  or  not  as  desired.] 

Amer.  Mm.  Mcr,  Joum,,  IV.  (1883)  p.  37. 
SioswoRTH,  J.  C. — ^Paper  clip  for  mounting. 

[Cf  Vol.  II.  (1882)  p.  446.  Small  curved  steel  spring  screwed  upon  a  piece 
of  cedar.  More  useful  than  the  American  clips,  which  have  a  want  of 
parallelism.] 

Joum.  Quek.  Micr,  Clvb,  I.  (1883)  p.  138. 
Blaok,  H.  J.— Pleasant  Hours  with  the  Microscope. 
[Silica  films— />o«<.] 

KfwvDUdge,  DI.  (1883)  pp.  82-3. 
„        „        [On  making  vinegar  and  the  yinegar  plant] 

Knowledge,  HI.  (1883)  pp.  114-5. 
„        ,,        [''Tool  and  implement-making  processes"  in  lower  organisms. 
(Sponges  and  Insects).] 

Knowledge,  HI.  (1883)  p.  163. 
Smith,  J. — A  Method  of  Making  and  Mounting  Transparent  Rock-sections  for 
Microscopic  Slides.  Jowni,  Post.  Micr,  8oc.,  II.  (1883)  pp.  28-33  (2  figs.). 

TsoHiBCH,  A.— Micro-chemical  reaction  Methods.    ^Post,'] 

Joum.  Chem.  Soc.  Abstr.,  XLIV.  (1883)  pp.  376-8, 
from  Arch.  Pharm,,  XX.  (1882)  pp.  801-12. 
Van  BBrNT,  0. — ^Remoying  air  from  Diatoms. 

[The  frustules  are  dried  on  the  coyer-glass,  which  is  then  placed  on  a  slide, 
diatoms  up,  and  plain  balsam  is  dropped  upon  them.  By  heat  the  balsam 
is  caused  to  flow  round  the  diatoms.  It  does  not  replace  all  the  air  within 
tbem,  but  by  alternately  heating  the  balsam  up  to  the  boiling-pcnnt  and 
then  cooling  it,  two  or  three  times,  all  the  air  can  be  expelled.] 

Amer.  Mon.  Micr.  Joum.,  IV.  (1883)  p.  39. 
VoBOB,  C.  M.— The  Detection  of  Adulteration  in  Food.    Ulustrated. 

Amer.  Mon.  Micr.  Jotim.,  IV.  (1883)  pp.  24-6. 
Walkslit,  W.  H. — Some  hints  on  the  preparation  and  mounting  of  microeoopio 
objects.    IV. 
[Fluid  mountings— best  method  of  using  the  fluids  and  rendering  the 
mount  permanent] 

The  Microscope,  II.  (1883)  pp.  179-86  (5  figs.). 
Winohell,  a. — The  use  of  the  Microscope  in  Geology. 

'   [Suggestions  to  use  the  Microscope  for  the  examination  of  fossil  corals  and 
Brachiopoda,  Eozoony  and  rock  sections.] 

The  Microscope,  U.  (1883)  pp.  177-9. 
Wtss,  H.  yoN.    See  Banyier,  L. 
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AjnruAL  Mbktino  of  14th  Fsbbuabt,  1888,  at  Eino*s  Collegb, 
Strand,  W.C,  thb  Pbbsidbnt  (Pbof.  P.  Mabtdt  Duncan,  F.RS.), 
IN  THB  Chaib. 

The  Minutes  of  the  meeting  of  10th  January  last  were  read  and 
confirmed,  and  were  signed  by  the  Chairman. 


The  Treasurer  (Dr.  Beale,  F.B.S.)  read  his  Statement  of  the 
Income  and  Expenditure  of  the  Society  for  the  past  year  (see  p.  816). 

The  adoption  of  the  Treasurer's  Statement  was  moved  by  Dr. 
Millar  and  seconded  by  Mr.  Groyes,  and  carried  unanimously.  . 

The  Report  of  the  Council  was  read  by  Mr.  Crisp  (see  p.  815). 

The  adoption  of  the  Beport  was  moved  by  Mr.  Curties  and 
seconded  by  Mr.  Beck,  who  said  that  he  did  so  with  very  great 
pleasure  as  he  felt  that  the  energy  which  was  shown  in  the  conduct  of 
the  Society's  affidrs  was  deservinff  of  the  highest  praise.  Mr.  Beck 
also  made  some  remarks  on  the  loan  of  books  from  the  Library,  to 
which  Mr.  Crisp  replied. 

The  List  of  Fellows  proposed  as  OflScers  and  Council  for  the 
engning  year  was  read  as  follows : — 

PreaufofU— Prof.  P.  Martin  Duncan,  M.B.,  F.B.S. 

Vke-PrendenU— Robert  Braithwaite,  Esq.,  M.D.,  M.B.C.S.,  F.L.S. ; 
*James  Glaisher,  Esq.,  F.B.S.,  F.B.A.S.;  Bobert  Hudson,  Esq., 
F JLS.,  FX.S. ;  ♦Charles  Stewart,  Esq.,  M.B.C.S.,  F.L.S. 

IVawiirer— Lionel  S.  Beale,  Esq.,  M.B.,  F.B.C.P.,  F.B.S. 

i8^etone«— Frank  Crisp,  Esq.,  LL.B.,  B.A.,  y.P.  &  Treas.  L.S. ; 
•Prof.  F.  Jeflfrey  Bell,  M.A.,  F.Z.S. 

Twelve  other  Members  of  Council — ^♦John  Anthony,  Esq.,  M.D., 
FJLC.P.L.;  ♦Alfred  William  Bennett,  Esq.,  M.A.,  B.Sc.,  F.L.S.; 
♦William  John  Ony,  Esq.,  M.D. ;  J.  William  Oroves,  Esq. ;  A.  de 
Souza  Guimaraens,  Esq. ;  John  E.  Ingpen,  Esq. ;  ♦John  Matthews, 
Esq.,  M  J). ;  John  Mayall,  Esq.,  jun. ;  Albert  D.  Michael,  Esq., 
F.L.a;  John  Millar,  Esq.,  L.B.C.P.,  F.L.S.;  William  Thomas 
Suffolk,  Esq. ;  Frederick  H.  Ward,  Esq.,  M.B.C.S. 

Mr.  Beck  and  Mr.  Beed  haying  been  appointed  Scrutineers  by  the 
President  the  ballot  was  proceeded  with,  and  the  Scrutineers  having 
handed  in  tiieir  certificate  of  the  result  of  the  ballot,  the  President 
dedared  the  Fellows  who  had  been  nominated  to  be  duly  elected  as 
Officers  and  Council  for  the  ensuing  year. 


■r.  Olaisher  said  it  would  be  noticed  that  in  the  list  jast  read 
the  name  of  Mr.  Stewart  no  longer  appeared  as[one  of  their  Secretaries ; 

*  Have  not  held  daring  the  preceding  year  the  office  for  which  they  were 
nominated. 
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and  he  rose  to  ask  the  Meeting  to  give  to  that  gentleman  the  very 
warmest  possihle  vote  of  thanks  for  the  eminently  yalnable  services 
which  he  had  rendered  to  the  Society.  They  all  knew  his  readiness 
to  assist  at  their  meetings,  and  how  ably  he  had  come  forward  at  all 
times  to  illustrate  not  only  his  own  but  the  communications  of  other 
Fellows,  and  in  this  and  other  ways  had  laid  all  the  Fellows  of  the 
Society  under  the  greatest  debt  of  gratitude  to  him. 

Mr.  Beck  seconded  the  motion  as  it  had  been  his  privilege  ten 
years  ago  to  propose  Mr.  Stewart  as  Secretary,  and  most  oordiallj 
agreed  with  the  mover  of  the  vote  of  thanks  as  to  the  value  of  the 
services  which  had  been  so  efficiently  rendered  to  tbe  Society. 

The  President,  having  put  the  vote  to  the  Meeting  and  declared  it 
to  be  carried  by  acclamation,  said  that  he  could  only  express  his 
entire  concurrence  with  the  terms  of  the  resolution  and  his  personal 
regret  that  they  were  about*  to  lose  Mr.  Stewart's  companionship. 
He  hox>ed,  however,  that  it  would  be  found  that  Mr.  Stewart's  engage- 
ments would  not  prevent  him  on  some  future  occasion  from  accepting 
some  other  office  in  connection  with  the  Society. 

Mr.  Stewart  in  acknowledgment  said  he  could  only  thank  the 
Fellows  for  the  very  hearty  way  in  which  they  had  acknowledged  his 
efforts  to  serve  them,  having,  however,  a  strong  sense  of  h^  own 
shortcomings,  so  that  he  could  hardly  recognize  the  description 
given  by  the  mover  of  the  resolution  as  applying  .to  himself. 


The  President  then  read  his  Address  (see  p.  172). 

Mr.  Michael  said  he  felt  it  was  hardly  necessary  for  him  to  ask 
the  Meeting  to  join  in  a  cordial  vote  of  thanks  to  the  President  for 
the  useful  address  to  which  they  had  just  been  listening,  reminding 
them  of  many  points  which  they  were  apt  to  let  slip  from  their 
memories. 

Dr.  Millar  having  seconded  the  motion,  it  was  put  to  the  Meeting 
and  carried  unanimously. 

Mr.  Crisp  moved  a  vote  of  thanks  to  the  Auditors  and  Scrutineers, 
which  being  duly  seconded,  was  put  to  the  Meeting  and  carried 
unanimously. 

Mr.  Beck,  in  returning  thanks,  said  he  could  not  sit  down  without 
alluding  to  the  loss  which  had  been  sustained  by  science  in  the  death 
of  Professor  Balfour,  whom  their  Society  was  honoured  by  counting 
as  one  of  their  Vice-Presidents,  and  whose  memory  would  not  for  a 
long  time  fEtde  away. 

Mr.  Creese  exhibited  a  new  turntable,  which  was  described  by 
Mr.  Stewart  (see  p.  308). 

Mr.  John  Ma3rall,  jmt,  called  attention  to  the  fact  that  Dr.  Zeiss 
had  adapted  the  correction-collar  to  his  homogeneous-immersion 
objectives,  the  first  of  which  class  he  exhibited.  The  correction  was 
not,  however,  so  much  intended  to  correct  the  effect  of  the  cover-glass 
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as  to  enable  the  objectiye  to  be  nsed  upon  instruments  baying  the 
longer  tubes  with  which  English  instrmnents  as  compared  with  Con- 
tinental ones  were  famished.  The  tube-length  allowed  for  was  from 
20  cm.  to  40  cm. 

Mr.  Crisp  made  a  statement  in  explanation  of  the  non-publication 
of  the  paper  by  Prof.  Abbe,  which  was  laid  before  the  Society  in 
June  1880,  the  author  not  having  found  an  opportunity  to  put  it  into 
shape  for  printing,  and  preferring  in  consequence  to  withdraw  it  from 
publication.  Some  remai^  were  made  by  Mr.  Curties,  Mr.  Beck, 
and  others,  and  a  letter  from  Prof.  Abbe  on  the  subject  r^. 


Hew  Fellows : — ^The  following  were  elected  Ordinary  Fellows : — 
Messrs.  W.  J.  Beaumont,  J.  W.  Dunkerley,  James  Fleming,  and 
J.  K  Haselwood. 


EEPOBT  OF  THE  COUNCIL  FOE  1882. 

FeUaum. — ^The  number  of  new  Ordinary  Fellows  elected  during 
the  year  was  40,  while  15  died  or  resigned  (12  subscribers  and  3  com- 
pounders), giving  a  net  increase  on  tiie  year  of  25  as  against  28  in 
1881.  One  Honorary  Fellow  has  died  and  two  have  been  elected, 
BO  that  the  list  of  Fellows  now  stands  as  follows: — 526  Ordinary, 
50  Honorary,  and  83  Ex-offioio,  or  659  in  all. 

Officers. — ^The  assiduous  attention  given  by  the  President  (Prof. 
P.  Murtin  Duncan,  F.B.S.)  to  the  afiGairs  of  the  Society  and  the 
effective  manner  in  which  he  has  presided  over  the  meetings  induced 
the  Council  to  recommend  a  suspension  of  the  Bye-Laws  to  enable 
him  to  be  elected  for  a  further  term.  The  unanimity  with  which  the 
proposal  was  received  leaves  no  doubt  as  to  the  approval  by  the 
Fellows  of  the  Council's  action  in  the  matter. 

The  Coimcil  regret  that  Mr.  Stewart,  after  having  filled  the  office 
of  Secretary  for  ten  years,  has  found  himself  obliged  by  the  pressure 
of  his  professional  engagements  to  resign  his  office.  On  receiving  his 
resignation  the  Council  imanimously  resolved  that  they  *'  deeply 
regret  Mr.  Stewart's  resignation  and  desire  to  record  their  sense  of 
the  very  valuable  services  rendered  by  him  to  the  Society  during  the 
term  of  his  Secretaryship."  The  Annual  Meeting  will  no  doubt  think 
it  right  also  to  warmly  acknowledge  Mr.  Stewart's  services  to  the 
Society. 

Meetings, — ^The  attendance  at  the  meetings  has  been  fully  main- 
tained, and  the  subjects  on  the  Agenda  so  numerous  that  the  time 
available  has  proved  insufficient  to  deal  with  them.  The  Conver- 
sazioni have  also  been  largely  attended,  but  the  Council  regret  that 
the  impossibility  of  obtaining  increased  accommodation  is  at  present 
an  insuperable  obstacle  to  their  farther  extension. 
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Xrt&rary. —The  Gotmcil  liave  hitherto  found  it  impracticable  to 
oarrfoat  their  desire  to  allow  the  books  to  circulate.  They  are, 
howcTer,  directing  their  attention  to  the  matter,  and  hope  to  be  able 
hereafter  to  annonnoe  the  completion  of  the  necessary  arrangements. 

Donations  to  the  Library  have  been  received  from  a  few  only 
of  the  Fellows.  The  Gonncil  will  be  glad  of  farther  donations  of 
suitable  books. 

The  JoumaL — ^The  Jonmal  has  been  continued  daring  the  past 
year  npon  sabstantially  the  same  plan  as  in  the  preceding. 

In  compliance  with  the  desire  expressed  by  several  of  the  Fellows 
the  Cooncil  sanctioned  the  restoration  of  the  Bibliography,  so  far  as 
it  relates  to  either  branch  of  Microscopy,  and  they  onderstand  that 
this  arrangement  has  given  satisfaction  to  the  Fellows  at  large. 
Special  attention  has  been  directed  to  the  section  devoted  to  the  pre- 
paration of  objects,  and  it  is  believed  that  ^the  portion  of  the  Journal 
dealing  with  Microscopy  is  now  as  complete  as  it  can  be  made  having 
regard  to  the  space  available,  and  that  the  Fellows  have  before  them 
a  very  comprehensive  record  of  all  that  is  being  done  in  microscopy 
in  all  parts  of  the  world. 

The  question  of  space  presents  a  difficulty  which  the  Council  see 
no  prospect  of  being  able  to  overcome.  Mr.  Orisp  has  informed  tiie 
GouncU  that  twice  the  present  number  of  pages  are  necessary  to  do 
only  bare  justice  to  the  subjects  treated  of^  but  after  giving  the  matter 
fall  consideration  it  does  not  appear  to  ihe  Council  that  the  limit  of 
1000  pa|^  which  they  formerly  laid  down  can  be  prudently  exceeded, 
unless  the  funds  placed  at  their  disposal  are  considerably  augmented. 

As  notwithstanding  the  increase  in  the  number  printed  on  the 
conmiencement  of  the  new  series  some  of  the  parts  are  already  nearly 
out  of  print  the  list  of  exchanges  has  been  somewhat  reduced,  and  the 
price  of  each  part  to  non-Fellows  raised  to  5«. 


Mestiko  or  14th  Maboh,  1883,  at  King's  Collbob,  Stband,  W.O., 
Javbs  Glaishbb,  Esq.,  F.B.S.  (Yiob-Pbbsident),  in  thb  Chaib. 

The  Knutes  of  the  Meeting  of  14th  February  last  were  read  and 
confirmed,  and  were  signed  by  Uie  Chairman. 


The  List  of  Donations  (exclusive  of  exchanges  and  reprints)  re- 
ceived since  the  last  meeting  was  submitted,  and  the  thfmks  of  the 
Society  given  to  the  donors. 

From 
Dippel,  L. — *  Das  Mikroekop  nnd  seine  Anwendaog.'   2od  ed. 

Parti.  160.2.     (Jn<*,  p.  184) The  Author. 

MaUey,  A.  C.  — *  Micro-photography.'    iAnU,  p.  289)   . .      . .        The  PuUither, 
Wilder,  B.  G.,  and  Gage,  8.  H.—*  Anatomical  Technology  as 

applied  to  the  DomoBtic  Cat.*    xxvi.  and  575  pp.  (ISO 

(fen.).     8vo,  New  York  and  Chicago,  1882      Mr,  Crim. 

8  Helioiype  Photomicrographs  of  Mosses        Dr.  F,  (7.  Kiar. 

80  Slides  of  Gold,  Ac Mr.  Hanks. 

1  Slide  of  Diatomaceoos  deposit  fh>m  Barbadoes Dr.  Roe. 
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Mr.  O.  Hassee's  letter  was  read  by  Mr.  Bennett,  deacriptiTe  of 
a  slide  of  the  germinating  spores  of  Agaricua  (Mycena)  epipterygius 
Scop.,  exhibited  nnder  a  Microscope  in  the  room. 

'*  As  nothing  up  to  the  present  is  known  respecting  the  germina- 
tion of  spores  belonging  to  the  Agaricini,  I  forward  a  slide  with 
germinating  spores  of  Agaricm  {Mycena)  ^pterygtus  Scop. ;  it  shows 
no  detail,  and  is  only  corroborative  of  the  fact  that  the  spores  haye 
been  induced  to  germinate.  The  accompanying  sketch  diows  suc- 
oessive  stages,  drawn  from  germinating  isolated  spores  of  same  species. 
Germination  commences  after  the  spores  have  been  about  twelve  hours 
in  a  mixture  of  glycerine  and  water.  Usually  only  one  thread  is 
given  off  from  the  basal  (apiculate)  end  of  the  spore.  This  continues 
to  grow  for  some  distance  in  a  straight  line,  after  which  lateral 
branches  are  given  off^  ending  in  slightly  swollen  tips,  which  are 
filled  with  granular  protoplarai.  Barely  threads  spring  from  both 
ends  or  from  the  sides  of  the  spores.  The  spores  of  Coprinus  radicUus 
Fr.  germinate  after  a  few  days  when  placed  in  dilute  Uquid  manure. 
The  germinating  tubes  present  much  the  same  appearance  as  those 
described  above,  only  the  tendency  to  form  vesicles  at  the  tips  of  the 
secondary  branches  is  yet  more  marked  than  in  Ag,  epipterygiuaJ' 


Prof.  Bell  called  the  attention  of  the  Meeting  to  nineteen  slides 
received  from  the  Zoological  Station  at  Naples,  &e  points  of  which 
he  explained. 

The  Chairman  congratulated  the  Meeting  upon  the  communicatioD 
.  made  by  Prof.  Bell  as  being  the  first  breaki^  of  ground  by  their  new 
Secretary.  

Mr.  H.  0.  Hanks*  letter  (State  Mineralogist  of  San  Francisco) 
accompanying  thirty  slides  was  read  by  Mr.  Crisp. 


Dr.  James  Bae's  letter,  accompanying  a  slide  of  diatomaceous 
deposit  from  Barbadoes,  was  read  by  Mr.  Crisp. 


Mr.  J.  Mayall,  junr.,  exhibited  a  new  polarizing  prism,  con- 
structed after  the  formula  devised  by  Prof.  Silvanns  P.  Thompson, 
D.Sc.,  by  which  an  angle  of  18^  was  obtained,  or  nearly  double  that 
of  the  ordinary  "  Nicol "  form.  He  believed  it  would  be  found  a  very 
practical  addition  to  microscopical  apparatus. 


Dr.  F.  C.  Ki8Br*8  letter  was  read  by  Mr.  Crisp,  accompanying  three 
heliotype  photomicrographs  of  mosses,  &o. 

'*  I  send  a  copy  of  my  paper,  *  Genera  Muscorum  Macrohymenium 
et  Phegmatodon,'  <&c.,  with  three  heliotype  microphotographs.  The 
objects  are  magnified  by  Nachet's  objectives  Nos.  1,  8,  and  5,  from 
27  to  175  diameters.  From  the  photographic  negatives  are  taken 
positives,  which  are  put  together  on  the  inclosed  photographic  plates, 
1. 11.  and  nL ;  from  these  again  negatives  of  the  same  size  as  the 
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origiiials,  and  from  these  negatives  the  plates  have  been  heliotyped.  I 
am  aware  that  the  heliotypes  have  many  faults,  and  I  am  only  fully 
satisfied  with  the  plate  III.  fig.  5.  However,  I  should  be  pleased 
to  have  them  presented  to  the  Boyal  Microscopical  Society  if  you 
think  them  of  sufficient  interest.  My  negatives  have  not  all  the  same 
power  of  light,  and  this  circumstance  makes  it  difficult  to  obtain  good 
prints  of  more  from  the  same  plate  ;  the  double  process  of  photo- 
graphing the  plates — which  was  rendered  necessary  because  my 
negative*  glass  plates  had  not  all  the  same  thickness— has  also  tended 
to  impair  the  heliotypes.  That  will  easily  be  seen  by  comparing  the 
plate  ITT,  fig.  5  with  the  inclosed  plate  lY.,  which  is  heliotyped 
direct  from  my  negative.  In  the  future  I  shall  only  use  plate-glasses 
of  the  same  thickness  for  my  sensitive  plates." 

Dr.  Braithwaite  thought  the  photographs  were  very  excellent  but 
feared  that  the  plates  were  not  sharp  enough. 


Mr.  Crisp  exhibited  a  new  form  of  Abbe's  condenser,  the  mounting 
allowing  it  to  be  used  with  the  smaller  stands,  and  the  diaphragm 
consisting  only  of  a  sliding  plate  pierced  with  four  apertures  of 
different  sizes. 

Mr.  Ingpen,  in  reply  to  a  question,  said  there  would  be  no  diffi- 
culty in  using  this  condenser  with  a  proper  rotary  stage.  He  could 
not  say  that  it  would  be  in  all  respects  as  convenient  as  the  larger 
form,  but  against  this  must  be  set  the  fact  that  there  were  many 
small  instruments  in  use  upon  which  the  larger  one  could  not  be  used 
at  aU.  

Mr.  Crisp  read  the  leading  points  in  Prof.  Thoma's  description  of 
his  microtome  (see  p.  298). 

Mr.  Oroves  exhibited  and  described  a  new  form  of  frog-plate. 


Mr.  Busk's  note  on  Paper  Cells  was  read. 


Dr.  Hudson's  paper  on  ''Five  New  Floscules,  with  a  Note  on 
Prof.  Leid/s  Grenera  of  Acyclus  and  Dictyophara  "  was  read  (see  p.  161) 
and  illustrated  by  drawings  enlarged  upon  the  board  by  Mr.  Stewart. 

Mr.  Crisp  thought  it  a  matter  for  remark  that  at  this  day  five  new 
species  of  such  a  Botifer  as  Floscularia  should  have  been  found. 

Mr.  Ingpen  said  that  they  had  been  obtained  from  quite  new 
ground  near  Dundee. 

Prof.  BeU  remarked  that  one  of  the  five  had  since  been  found  by 
Mr.  Bolton  near  Manchester. 

Mr.  Badcock  thought  it  ought  to  encourage  collectors  to  search 
much  more  carefully  in  their  old  localities,  Uiough  these,  unfortu- 
nately, were  becoming  more  and  more  reduced  in  consequence  of 
encroachments.  

Mr.  Waddington  read  his  paper  on  *'  The  Action  of  Tannin  on 
the  Cilia  of  Infusoria  "  (see  p.  185). 
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Mr.  Orisp  thoaght  that  those  Fellows  who  saw  the  slide  of  Para- 
mcBcium  exhibited  bj  Mr.  Waddington  would  be  stmck  by  the  very 
extraordinary  appearance  it  presented. 

Mr.  Ingpen  inquired  if  Mr.  Waddington  had  been  able  to  moont 
the  Infusoria,  and  what  medium  would  be  likely  to  prove  the  best 
chemically  for  the  purpose. 

Mr.  Waddington  thought  he  should  prefer  dense  gelatine,  but  no 
doubt  a  great  deal  of  washing  would  be  required  previously  in  order 
to  get  rid  of  the  tannin. 

Mr.  Badcock  asked  if  Mr.  Waddington  could  account  for  any 
difference  between  the  action  of  the  acid  on  the  cilia  of  the  Paror 
mcBcium  and  the  setaa  of  other  Infusoria. 

Mr.  Waddington  said  he  could  not  explain  the  difference,  except 
that  possibly  the  setes  being  thicker  might  require  a  longer  exposure 
to  the  action  of  the  tannin. 

Mr.  Stewart  thought  the  explanation  would  probably  be  found  in 
the  difference  of  development  of  the  cuticular  layer  which  in  some 
species  was  much  thicker  than  in  others ;  the  more  exposed  bodies  of 
the  ParamcBcia  would  cause  them  to  succumb  almost  at  once  to  the 
action  of  the  acid. 


Mr.  Webb's  paper  '<  On  Diamond  and  other  Jewel  Lenses  for  the 
Microscope  "  was  taken  as  read. 


The  following  Instruments,  Objects,  &c.,  were  exhibited : — 

Prof.  Bell : — 19  slides  from  the  Naples  Zoological  Station. 

Mr.  T.  Christy : — Seed  of  Protea  cynaroides. 

Mr.  Crisp: — (1)  Abbe's  Condenser  for  small  stands.  (2)  Gund- 
lach's  Snbstage  Befractor.  (3)  Gundlach's  Symmetrical  Ulnminator. 
(4)  Chevalier's  Camera  Lucida  for  vertical  Microscopes. 

Mr.  Groves : — ^New  Frog-plate. 

Messrs.  How  &  Co. : — Pocket  Lamp. 

Mr.  G.  Massee : — Germinating  Spores  of  Agaricm  (Mycena)  ept- 
pterygius. 

Mi.  J.  Mayall,  jun. : — Dr.  S.  P.  Thompson's  Polarizing  Prism. 

Mr.  T.  Powell:— l-12th  in.  Oil-immersion  Objective  1-47  N.A., 
the  front  being  set  in  the  usual  way,  without  a  thin  plate  of  glass. 

Dr.  J.  Bae : — Slide  of  Diatomaceous  deposit  from  Barbadoes. 

Mr.  Waddington : — Infusoria  treated  with  Tannin. 


Kew  Fellows : — The  following  were  elected  Ordinary  FeUotos : — 
Messrs.  George  W.  Carter,  M.A.,  George  F.  Chantrell,  William 
Saunders,  and  William  Stanley.  And  as  ex-officio  Fellow  the  President 
for  the  time  being  of  the  Carlisle  Microscopical  Society. 

Walter  W.  Reeves, 

Assist."  Secretan/. 


Digitized  by  LjOOQIC 


Digitized  by  LjOOQIC 


JOUKN.  R.  MICR.  SOC.  SERE.  VOL.IIL  PL.V. 

Fia.  1. 

i 

2. 

1 

) 

^  0 

/■■/ 
\ 

V 

*> 

^  ^ 

1 
1 

1 

1 

1 

/■■'        r 


^  / 


^      I 


.<> 


.'■1 


y 


5 

V 

V 

'^1 

\ 

v\ 

G. 

' ' '' ','  \ 

, 

.■     V-               / 

/. 

Red    Mould  of  Barley.       °'9'^''"^ 


by  Google 


Digitized  by  LjOOQIC 


cIOTJRN.  R.MICRSOC.  SERH.  VQL.in.PL.VI 


Fiq.  1. 


O 


o) 


tJrr       /,-.. 


^.4. 


\t^:Vw 


3 

* 

^■^x                  A 

"^   \            .'                       /-^ 

O-  ^"" 

{ 

) 

^'-> 

^ 

^> 

.      /     '^''v"             '.            // 

5 

;^— .       •'  "'; 

6. 

' 

------  ""             •  ^^^ 

\     - 

■:       n    '^^ 

;    '_L' 

j\ 

'     ■*-''' 

1        '('    '           -"  % 
1          _,    '         ■ 

Diaitizedbv  Google 

West  Nevrmant  C  sc 


Red    A'-Ivul.i    of  Bariey 


I  'YU.  MI-  ;»••^  Ml-;   \i  s  ,  II IV. 


•  •     M  •    ••      I        •'  .  •        •  «         f 


■     '■■•••■  •     •  •-r            ■                      '          •         I 

•-  ■              ■       ••      «  •       -•        I                      '         *  I                       ■        %     I 

•t  •     •■    •     .  •«       %  M      .        . 

••     ■      ■          i    .  •       •  ..        ...               .   •     •    I 

• i«    ».  ■  •    •■      '              .       •             *      •                   « 

••••«■«••  •!•••                     •■•               t 

'  ■•    •     •  •    ••    •        .   I      .    .    •                   ,.            g 

■■  *    ■        ^«           •      ••     I'll  «■■■               .1                      .»V                 ••• 


•  •  ••■• 


«.■  ■    •. 


•  h.  ■ 


•    ■  •    • 


C   i    '       •   *  .  •        f     ■ 

•  ■ 


Digitized  by  LjOOQIC 


322  Transactions  of  the  Society. 

"with  Dr.  Chr.  Hansen,  of  the  Carlsberg  Laboratory,  Copenhagen, 
who  has  given  much  time  and  attention  to  the  microscopic  fongL 
Dr.  Hansen  kindly  informed  me  that  the  mould  I  had  described  to 
him  was  either  Fusarium  graminearwm,  or  some  closely  allied 
species;  and  that  its  life-history  had  not  been  traced.  Seeing 
that  this  was  the  case,  and  feeling  an  interest  in  the  matter,  1 
endeavoured  to  obtain  a  closer  knowledge  of  the  mould  by  cultiva- 
tion on  natural  and  artificial  nutrient  substances,  and  frequent 
examination  under  the  Microscope  at  different  stages  of  its  growth. 
Where  a  low  magnifying  power  was  required,  a  combination  of  a 
Boss's  B  eye-piece,  and  l-in.  objective  was  used;  for  a  more 
minute  examination  the  same  eye-piece  and  l-5th  in.  objective 
(Boss)  were  employed. 

To  the  maltster  the  appearance  of  these  red  corns  is  probably  not 
un&miliar,  though  they  are  only  seen  in  any  quantity  during  the 
malting  of  inferior  barleys.  The  mould  is  chiefly  at  the  germinal 
end  of  the  com,  and  exlubits  a  conspicuous  crimson  colour.  I  will 
reserve  further  remarks  on  the  character  of  the  affected  corns  till  a 
later  part  of  these  notes. 

To  proceed  now  to  the  examination  of  the  crimson-coloured 
matter  on  the  exterior  of  the  corns  affected  with  the  mould.  A 
small  quantity  was  detached  and  gently  stirred  into  a  drop  of  water 
on  a  glass  slide,  a  cover-glass  being  then  pressed  on  to  it.  On 
applying  a  high  magnifying  power  large  numbers  of  crescent-  or 
spmdle-shaped  bodies  were  perceived,  together  with  filamentary 
fragments,  starch-granules,  and  amorphous  matter  tinted  with  the 
red  colouring  (see  plate  Y.  fig.  6).  The  question  naturally  arises  as 
to  the  origin  of  this  and  commoner  forms  of  mould,  to  which  barley 
and  other  cereals,  under  certain  conditions,  fall  a  prey.  It  is  well 
known  that  the  air  of  populous  districts  contains  various  and  mul- 
titudinous particles  in  suspension,  which  are  being  constantly 
deposited  on  resting  surfaces  as  dust,  and  it  has  been  shown  by 
eminent  scientists,  that  the  dust  (which  consists  for  the  most  part  of 
microscopic  particles)  includes  various  organisms  such  as  bacteria, 
infusoria,  ferment-cells,  and  spores  of  the  commoner  moulds,  gene- 
rally in  a  state  of  desiccatioa  An  experiment  was  made  to  determine 
the  constituents  of  the  dust  adherent  to  barley.  A  quantity  of  barley 
(about  50  ^ms.)  was  steeped  in  a  suitable  volume  of  water  for  about 
12  hours,  the  containing  vessel  being  occasionally  well  shaken  ;  at 
the  end  of  the  time  and  after  shaking  once  more,  the  water  was 
poured  off,  a  Uttle  fresh  water  being  then  added,  which  after 
shaking  up  and  separating  from  the  bcurley  (''  lich  was  neglected), 
was  added  to  the  first  portion  and  the  "  .ole  put  into  a  glass 
cylinder,  the  suspended  matter  being  aUo»/ed  to  settle.  After  a 
minute  or  two  had  elaped  the  liquid  was  poured  off  from  the 
coarse  particles  and  put  into  a  second  cylinder,  where  it  was  allowed 
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to  remain  for  a  few  hours,  when  a  deposition  of  the  finer  particles 
in  suspension  took  place. 

The  deposit  in  each  case  was  examined  under  the  Microscope ; 
that  from  cylinder  No.  1  showed  only  earthy  particles,  humus,  and 
sand,  and  was  neglected.  The  deposit  from  No.  2  cylinder  yielded 
seyer&l  objects  of  interest,  such  as  bacteria,  infusoria,  and  mould 
spores.  Among  the  latter  were  crescent  spores  of  the  red  mould 
now  under  consideration. 

Various  kinds  of  barley,  including  Saale,  French,  Chilian,  and 
Galifomian  samples,  were  treated  as  above,  and  yielded  similar 
bodies,  though  in  varying  quantities.  An  examination  of  the 
accumulated  dust  under  baxley-heaps  was  also  made :  the  greater 
portion  consisted  of  earthy  matter,  but  in  addition,  mould  spores, 
mfusoria,  and  bacteria  were  found  similar  to  those  obtained 
from  barley.  The  washings  of  oats,  horse-beans,  and  the  ripe 
ear  of  wheat  also  yielded  some  or  other  of  the  organisms 
described. 

There  can  be  little  doubt,  then,  that  in  the  first  stage  of  the 
malting  process  the  spores  of  various  moulds  are  present  in  quantity 
in  the  "  steep,''  being  introduced  into  the  cistern  with  the  barley, 
and  although  the  greater  portion  may  be  removed  on  withdrawal  of 
the  steep-water,  yet  even  if  the  air  did  not  fornish  fresh  spores, 
there  would  be  left,  in  all  probability,  sufficient  to  cause  a  mould- 
growth  on  injured  or  weakly  corns  whilst  on  the  malting  floor, 
other  conditions  being  favourable  thereto. 

In  order  that  a  thorough  examination  of  the  growing  red  mould 
might  be  made,  it  was  necessary  to  find  convenient  methods  of 
cultivation,  and  to  this  end  various  experiments  were  undertaken. 
The  first  thing  tried  was  the  crushing  and  moistening  of  the  affected 
corns,  the  mass  thus  formed  being  allowed  to  develope  the  mould 
under  a  glass  shade.  In  this  way  small  tufts  of  the  mould  were 
obtained,  but  it  appeared  desirable  to  grow  it  on  a  larger  scale,  and 
to  do  this,  germinating  barley  from  the  fifth  day  and  upward  out 
of  steep  was  worked  into  a  stm'  paste  by  pestle  and  mortar,  a  httle 
water  being  added  to  assist  the  operation.  This  paste  was  tiien  put 
into  small  dishes,  and  a  few  red  corns  were  partially  imbedded  in 
each  (quantity,  the  dishes  being  placed  in  a  wire  frame,  resting  on 
an  ordmary  china  plate  containing  a  little  water,  the  arrangement 
being  completed  by  covering  with  a  bell-glass. 

Very  fine  silky  tufts  of  the  red  mould  were  thus  obtained  from 
1-2  to  3-4th8  in.  in  height  and  nearly  2  inches  in  diameter,  spread 
over  the  nourishing  surface,  and  with  no  tendency,  during  the 
winter  months,  to  mvasion  by  the  commonly  occurring  moulds. 
In  each  cultivation  there  was  a  considerable  production  of  the 
crimson  colouring  matter  which  was  diffused  amongst  the  plasma, 
and  the  hyphse  were  tinged  with  it  where  they  sprang  from  the 
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nutrient  snrfiEu^,  thongh  their  extremities  were  colourless.     These 
growths  constituted  very  interesting  objects. 

Various  plasmas  were  impregnated  with  the  mouldy  the  results 
obtained  being  detailed  below. 

Crushed  malt  worked  with  water  )tt^_.   ,.«.       .  ., 

mto  a  stiff  paste       [V6ry  indifferent  growth. 

Slices  of  cooked  turnip  and  potato. .   Fairly  well ;  inyasion 

of  other  moulds. 

„      raw  turnip  and  potato      . .   Hardly  any  growth. 

„      melon        Very  mdifferently. 

Cooked  meat „ 

Baw  meat       Hardly  any  growth. 

For  the  following  microscopical  observations  the  mould  under 
consideration  was  cultivated  on  crushed  germinating  barley,  the  best 
growths  being  obtained  with  this  form  of  nourishment  The  tufts 
of  mould,  which  formed  in  about  ten  days  from  the  time  of  sowing, 
consisted  of  a  mass  of  hyphse,  indistinguishable  as  such  from 
those  of  many  other  moulds.  These  hyphaB  gradually  become 
interlaced,  and  in  two  or  three  weeks'  time,  owing  to  their  increasing 
weight,  begin  to  droop  and  the  tuft  flattens  down ;  just  at  this 
time  a  kind  of  sporulation  was  observed  (fig.  2). 

I  would  here  make  a  few  remarks  as  to  the  method  employed 
for  the  collection  and  treatment  of  small  portions  of  the  mould- 
growths  for  microscopical  observation,  as  some  difficulty  was  at  first 
experienced  in  removing  portions  from  the  growing  mass,  owing  to 
the  tendency  the  hypbas  have  to  adhere  persistently  to  each 
other  when  disturbed.  After  examining  the  growth  with  a  low 
power  (55  diameters),  small  glass  hairs  rounded  at  the  ends  in  a 
bunsen  flame  were  used  to  detach  portions  for  examination  under 
the  higher  power  (300  diameters).  A  drop  of  dilute  alcohol  was 
allowed  to  fall  upon  them  from  a  small  pipette,  a  cover-glass  being 
gently  pressed  on.  Dilute  alcohol  is  preferable  to  water  for  genenJ 
use,  for  the  portion  of  mould  under  treatment  has  less  tendency  to 
alter  its  existing  contour  on  immersion  in  the  former  than  in  the 
latter. 

To  revert  again  to  the  sporulation  shown  in  fig.  2, 1  spoke  of 
this  purposely  as  a  kind  of  sporulation,  for  as  two  more  methods 
of  sporulation  were  observed  of  a  true  character,  and  seeing  that  in 
no  case  was  the  r^eneration  of  the  mould  perceived  from  the  bodies 
depicted  as  escaping  from  the  hyphae,  I  have  been  led  to  regard 
this  as  an  abortive  sporulation,  and  the  minute  bodies  as  pseudo- 
spores. 

Up  to  this  point  no  crescent-shaped  bodies  were  noticed  in  any 
of  the  cultures,  despite  the  extensive  production  of  colouring  matter 
similar  to  that  on  the  red  com& 

Digitized  by  LjOOQIC 


On  the  Bed  Mould  of  Barley.    By  C.  0.  Matthews.     325 

Shortly  after  the  flattening  down  of  the  toft  of  mould  a  pink 
dnst  was  perceived  in  minnte  patches  on  the  whitish  surface. 
On  examination  this  was  found  to  consist  of  clusters  of  crescent- 
shaped  spores  (fig.  3),  attached  by  their  pointed  ends  so  as  to  form 
fiEisces,  tnese  again  being  attached  to  the  plasma  by  short  irregular 
h^hse.  On  touching  or  wetting,  the  arrangement  is  at  once 
disturbed,  and  the  crescents  &lling  loose,  are  then  seen  to  be  of 
yarying  siza 

The  crescents  are  doubtless  developed  by  sprouting  at  the 
extremities  of  short  hyphse,  developed  on  the  flattened  surface  of 
the  mould-growth,  and  not  from  spores  discharged  from  an  ascus 
(for  as  yet  no  kind  of  ascus  had  been  seen),  though  observations 
made  at  a  further  stage  in  the  development  of  the  mould  indicated 
that  this  in  a  limited  way  was  quite  possibla 

Sometimes  the  pink  patches  spoken  of  became  moistened  by  the 
condensation  of  minute  drops  of  water  on  the  surface  of  the  mouldy 
causing  a  reddish-orange  coloured  spot  to  be  formed  consisting  of  a 
mass  of  the  crescent  bodies  in  a  resting  state.  From  these  spores, 
fresh  growths  of  the  mould  could  be  obtained  by  sowing  on  a  suit- 
able nutrient  surfSsice.  The  colouring  matter  was  found  to  be  in  the 
material  surrounding  the  crescent  spores,  which  are  in  most  cases 
colourless,  though  sometimes  they  are  faintly  tinged  with  colour. 
The  formation  ol*  these  crescent-  or  spindle-shaped  bodies  thus  con- 
stitutes a  second  kind  of  sporulation,  and  we  may  now  consider  the 
way  in  which  they  reproduce  the  original  mould,  for  this  they  are 
capable  of  doing,  thus  differing  from  the  bodies  produced  in  the 
first  or  pseudo-sporulation. 

Some  of  the  pink-dust  patches  or  reddish-orange  spots  were 
removed  and  placed  in  a  small  quantity  of  water ;  the  crescent  spores 
sink  slowly  to  the  bottom  of  the  containing  vessel,  and  by  carefal 
decantation  can  be  separated  from  adherent  matters,  the  water 
being  renewed  once  or  twice,  the  spores  bein^  finally  left  in  contact 
with  pure  distilled  water  in  a  covered  vessel  and  examined  daily. 
Interesting  changes  occurred,  for  in  the  absence  of  nutriment, 
some  of  the  spores  divided  at  the  septa  (fig.  4),  in  some 
cases  a  short  length  of  tube,  or  an  abortive  nypha  was  formed 
between  two  segments  (a,  a,  a)  or  a  swelling  of  some  of  the  seg- 
ments took  place  (b,  I)  distorting  the  crescent.  In  the  meantime 
other  of  the  crescent  spores  began  to  throw  out  hyphsB ;  some  of  the 
segments  even  doing  tne  same  (fig.  5).  Shortly  after  these  observa- 
tions the  water  was  poured  off  and  the  germinating  spores  were 
put  on  fresh  plasma,  when  an  active  reproduction  of  the  red  mould 
shortly  took  place. 

Several  growths  of  the  mould  were  allowed  to  go  on  for  some 
few  weeks,  and  were  subjected  to  frequent  examination,  remaining  at 
the  same  time  free  from  the  invasion  of  other  moulds ;  for  on  a 
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saitable  plasma  the  red  mould  is  capable  of  holding  its  own  for 
a  considerable  time  a^nst  common  species  like  Penicillium  and 
Mticor,  excepting  in  uie  summer  months,  when  the  plasma  being 
quickly  attacked  by  Mycoderma  vini,  Mucor,  or  bacteria,  rendered 
a  pure  cultivation  of  the  red  mould  a  matter  of  some  difficulty. 
After  a  time  it  became  evident  that  asci  or  sporangia  were  being 
formed,  and  these  eventually  attained  a  fistir  size  (see  plate  YI. 

On  moistening  a  single  ascus  with  water,  its  contents  were  dis- 
charged and  the  spores  exhibited  considerable  variety  in  shape, 
though  they  were  for  the  most  part  spherical ;  some  had  a  tendency 
to  an  elliptic  form,  and  a  few  showed  an  incipient  crescent  shape. 
The  elongated  and  irregular  appearance  of  some  of  the  spore- 
clusters  (fig.  2)  was  caused  by  the  rupture  of  the  ascus,  consequent 
on  its  commg  into  contact  with  the  moisture  which  occasionally 
formed  as  a  dew  on  the  tufts. 

The  spores  were  successfully  sown  on  fresh  plasma  and  gave 
rise  to  an  undoubted  growth  of  the  red  mould.  Fig.  3  shows  the 
germination  of  the  spores. 

By  a  chance  coincidence  I  was  led  to  examine  a  mould-  growth 
on  a  bruised  portion  of  a  Spanish  melon,  and  was  surprised  to  find 
that  in  several  respects  it  resembled  the  red  mould  of  barley.  The 
first  portion  of  tne  mould  removed  from  the  melon  showed  a 
quantity  of  crescent  spores  distributed  amongst  hyphae  (aerial  and 
submerged),  some  of  tnem  identical  in  form  with  tnose  of  the  red 
mould,  others  showing  a  variation  (fig.  4).  Parings  of  the  rind 
of  a  perfectly  sound  melon  were  washed  with  water,  at  the  same 
time  going  gently  over  them  with  a  camel's  hair  brush  to  detich 
any  adhering  substances ;  the  washings  were  examined,  and  showed 
a  quantity  of  crescent  bodies  (fig.  5),  which  unquestionably  were 
capable  of  giving  rise  to  a  mould-growth  similar  to  that  observed 
on  the  bruised  melon.  This  melon  mould  also  produces  the  crimson 
colouring  matter ;  on  referring  again  to  fig.  4,  a  portion  of  the 
growth  (a)  will  be  seen  which  I  have  no  doubt  was  caused  by 
the  submerging  of  some  of  the  hyphaa  in  the  juicy  portion  of  the 
fruit. 

On  exhausting  the  spores  with  pure  water,  as  in  the  case  of 
those  of  the  red  mould,  their  behaviour  was  dissimilar,  for  no 
separation  into  segments  took  place,  and  the  sprouting  was  of  a 
very  limited  character,  the  hypha  terminating  in  a  spherical  or 
rounded  cell,  which  in  some  cases  sent  out  a  bud,  thus  forming 
a  pair  of  cells  which  sometimes  became  detached  from  the  crescent 
spore  (fig.  6).  Distortion  of  the  crescents  occasionally  ensued. 
The  mould  was  regenerated  from  the  crescent  spores,  and  allowed 
to  grow  freely  for  some  weeks,  during  which  time  crescent  spores 
were  formed  in  bundles  attached  to  the  hyphae  (fig.  4),  no  ascus 
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being  formed.  Colouring  matter  was  produced  as  before.  The 
melon  mould  had  little  or  no  tendency  to  grow  on  the  crushed 
terminating  barley  food,  whilst  the  barley  mould  in  the  same  way 
declined  to  flourish  on  pieces  of  melon.  The  close  likeness  existing 
between  the  crescent  spores  of  each  mould  is  the  chief  point  of 
interest — indeed,  spores  of  each  may  be  selected  that  are  indis- 
tinguishable.   In  many  other  respects  the  moulds  are  dissimilar. 

Each  of  the  two  moulds  described  was  introduced  into  sterilized 
beer-wort  of  specific  grayity  1  *  057  in  separate  flasks,  and  gaye  rise 
to  characteristic  ferments,  closely  resemoling  each  other,  and  re- 
markable for  the  extraordinary  size  of  the  cells.  These  ferments 
produce  alcohol  and  carbonic  acid  gas,  but  act  in  a  yery  sluggish 
manner,  being  taa  less  actiye  than  the  ferment  Mucor.  The  re- 
sulting beer  has  a  mawkish  flayour  resembling  that  produced  by 
the  ferment  just  mentioned.  To  refer  a^ain  to  the  sprouting  of 
the.  crescent  spores  from  the  melon  giyen  in  flg.  (>,  it  would 
appear  that  the  spherical  bodies  produced  are  ferment-cells,  and 
on  these  becoming  detached  and  nnding  themselyes  in  a  suitable 
fluid,  rejproduction  by  budding  takes  place.  The  ferment  in  each 
case  collects  into  leathery  flocculent  masses  consisting  of  interlaced 
tubes  similar  to  Mueor^  and  inclosing  in  their  meshes  quantities  of 
detached  cells,  such  as  in  figs.  1  and  5. 

To  conclude  with  a  few  general  remarks  on  the  behayiour  of 
the  red  mould  in  the  "  Maltings.'' 

Tlie  growth  of  the  mould  commences  at  the  terminal  end  of  the 
com,  and  spreads  towards  the  opposite  end,  the  rate  of  growth 
being  determined  by  the  supply  of  nourishment  from  the  interior 
of  the  com,  and  this  again  is  determined  by  the  extent  of  the 
injury  the  com  has  receiyed  by  crushing,  &c.  On  some  corns  a 
yery  slight  coloration  is  apparent,  whilst  others  are  almost  coyered 
by  a  crimson  paste,  from  which  hyphse  are  sometimes  seen  spring- 
ing. The  corns  which  are  subsequently  the  worst  i^ected  are  just 
distinguishable  amongst  the  dry  stored  barley,  but  many  others 
that  look  like  "  idlers  *'  deyelope  the  mould  when  on  the  **  floors  "; 
but  it  is  not  until  they  haye  oeen  four  or  flye  days  out  of  ste^p 
that  their  presence  is  obseryed ;  from  this  period  till  the  time  of 
loading  the  kiln  the  mould  grows  with  some  rapidity.  The 
affected  corns  are  always  such  as  are  from  yarious  causes  incapable 
of  proper  germination,  haying  perhaps  been  injured  by  heating  in 
the  stack  and  sprouting,  or  by  being  split  or  crushed  during  the 
threshing,  and  are  generally  discoloured,  misshapen,  and  indicate 
by  their  appearance  that  little  is  to  be  expected  of  them.  Occa- 
sionally in  such  corns  an  abortiye  growth  takes  place,  one  or  more 
sickly  brownish-looking  rootlets  may  appear  whilst  the  acrospire 
remains  inactiye ;  in  others  the  reyerse  occurs,  the  acrospire  growing 
to  some  length,  the  rootlets  not  appearing,  haying  been  shriyeUed 
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np  during  a  premature  gpronting.  Snch  are  the  corns  which  are 
found  with  this  particular  mould  developed  upon  them.  The 
mould  is  never  seen  on  a  healthy,  germinating,  perfect  com,  and 
this  is  no  douht  equally  the  case  where  the  commoner  moulds,  e.  g. 
Penicillium  and  Mucor  are  concerned,  for  although  these,  especially 
the  former,  spread  at  times  with  some  rapidity  amongst  the  couches, 
it  is  only  wnen  the  corns  are  exposed  to  abnormal  conditions  of 
temperature  causing  a  reduction  in  their  vitality.  It  will  be 
understood  from  the  foregoing  remarks  that  the  red  mould  does 
not  spread  from  com  to  com  excepting  where  injured  corns  lie  for 
some  time  in  contact ;  this  is  probably  owing  to  the  fact  that  the 
spores  are  not  disseminated  like  those  of  the  common  moulds,  owing 
to  their  ^eater  weight  and  their  tendency  to  remain  adherent  to 
the  original  mould-growth.  Corns  seriously  affected  with  the 
mould  may  be  distinguished  among  finished  malt,  being  rendered 
conspicuous  by  the  colouring  matter  still  adherent  to  them.  Mould- 
spores  can  have  little  or  no  influence  of  themselves  in  the  mashing 
process,  and  are  undoubtedly  destroyed  during  the  boiling  in  the 
wort-copper.  Nevertheless,  malt  exhibiting  red  corns  must  be  of 
an  inferior  quality,  having  been  prepared  from  an  indifferent 
sample  of  barley,  llesides  which  the  mould-growth  will  have  acted 
in  a  prejudicial  manner  on  the  constituents  of  the  com,  using  up 
extractible  matters  and  imparting  peculiarity  of  flavour.  I  have 
left  the  consideration  of  the  colouring  matter  produced  by  this  and 
other  moulds  to  the  light  of  future  experiment. 
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VIII. — The  OuUivaHon  and  Life-History  of  the  Bingtoorm  Fv/ngus 
{Trichophyton  tonmrans).  By  Maloolk  Mobbm,  P.B.O.S. 
Ed.,  and  G.  C.  Henderson,  M.D.,  M.R.O.P. 

(Bwd  nth  Aprif,  1883.) 

Platb  VIL 

The  life-bistory  of  the  ringwonn  fangas,  first  disoovered  by 
Malmsten  and  Graby  in  1844,  and  its  exact  botanical  position, 
still  remain  a  matter  of  uncertainty.  Some  observers  hold  strongly 
to  the  belief  that  this  fongns  is  a  distinct  species,  whilst  others 
consider  it  merely  a  varie^  of  one  of  the  commoner  Hyphomycetes ; 
and  these  again  hold  different  opinions,  ascribing  it  yarionsly  to 
PenicilliiMn,  AsperffiUus,  Oidium,  and  Mucor. 

We  commenced  the  present  investigation  without  any  bias  for  or 
against  any  of  these  views,  and  have  been  led  to  our  conclusions 
by  the  results  of  our  experiments  alone. 

Experiment  1.  CeU  euUivation  with  aqueous  humour. — The 
aqueous  humour  was  placed  on  the  under  surfiEice  of  the  coyer-glass, 
which  formed  the  top  of  a  putty  ceU.  In  some  cells  an  air-passage 
was  left,  while  others  were  closed.  A  small  a  uantity  of  oistilled 
water  v^as  placed  at  the  bottom  of  each  cell  to  maintain  the 
moisture  of  the  chamber. 

Hairs  were  removed  from  typical  patches  of  untreated  ring- 
worm and  were  inclosed  in  a  glass  tube. 

One  hair  was  floated  on  a  drop  of  aqueous  humour  in  each 
ceU.  Spores  adhering  to  the  hair  and  root  sheath  were  seen 
under  the  Microscope  to  be  those  of  typical  ringworm.  Placed 
in  the  incubator  at  a  temperature  of  23^  0.,  in  24  hours  the  two 
preparations  with  air-passages  were  completely  dried  up.  The 
spores  showed  no  signs  of  growth,  and  were  surrounded  vrith 
masses  of  bacteria  and  micrococci.  In  the  closed  cells,  the  spores 
were  swollen,  and  some  of  them  presented  minute  protrusions  from 
the  sides,  as  if  due  to  commencing  growth.  As  in  the  open 
specimens  bacteria  were  abundant  After  48  hours  the  pro- 
cesses had  become  distinct  and  were  about  twice  the  length  of 
the  spores.  Subsequent  examination  showed  no  further  develop- 
ment, the  bacteria  present  apparently  preventing  growth. 

Experiment  2.  Cell  cultivation  with  vUreous  humour. — 
Vitreous  humour  was  used  in  the  place  of  the  aqueous,  the  hairs 
being  taken  from  tiie  same  case,  and  the  experiments  were  similarly 
conducted.  Five  in  all,  one  open  and  four  dosed.  Placed  in  the 
incubator  at  23"^  C,  swelling  and  budding  of  spores  took  place 
within  48  hours,  and  in  80  hours  buds  had  grown  out  into  distinct 
mycelial  filaments.  The  fluid,  however,  contained  very  numerous 
micrococci,  bacilU,  and  some  triple  phosphate  crystals,  which  obscured 
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the  nx^wth.    No  fariher  growth  took  place  diirmg  the  eight  days 
in  wnich  the  preparations  were  under  ODeervation. 

Experiment  3.  Cell  cultivation  with  Odatine  peptone. — 
Gelatine  peptone,  as  suggested  by  Eoch,  but  with  a  larger  portion 
of  gelatine,  was  used  in  the  place  of  aqneoos  and  yitreoos  htunours, 
as  being  more  easily  obtained,  sterilized,  and  more  nnifonnly 
solid.  A  small  portion  of  the  jelly  was  cut  out  and  placed  on  a 
coyer-glass  with  a  ringworm  hair  on  its  surface.  The  coyer-glass 
was  then  inyerted  so  as  to  form  the  roof  of  a  putty  cell,  air  being 
admitted  by  a  narrow  passage.  Two  preparations  were  put  up  in 
this  way  and  two  closed.  After  24  hours  in  the  incubator  at 
23°  C.  spores  were  seen  to  be  swollen  in  all  the  specimens,  and  in 
the  closed  cells  they  had  begun  to  deyelop  buds.  After  72  hours 
these  buds  had  elongated  into  distinct  mycelial  filaments,  which 
were  longest  towards  the  end  of  each  hair  where  the  jell^  had 
accumulated.  The  open  specimens  contained  micrococci  and 
bacteria,  and  had  shown  no  further  sign  of  growth.  On  the  sixth 
day  the  mycelium  had  extended  into  long  filaments,  showing  septa 
in  places. 

Easperiment  4. — Six  more  specimens  were  mounted,  all  in 
closed  cells  as  before.  Swelling  and  budding  took  place  within 
48  hours.  On  the  third  day  mycelial  growth  was  distinct  in  four. 
One  specimen  had  dried  up  ;  in  the  omer,  bacteria  had  deyeloped 
and  oDScured  the  spores. 

The  mycelium  became  septate  during  the  next  four  days,  but 
as  the  fluid  gradually  eyaporated,  growth  ceased,  and  by  the  ninth 
day  all  were  dried  up. 

Experiment  5. — Six  more  specimens  were  prepared  in  the 
same  manner.  Growth  took  place  in  all  within  72  hours.  On  the 
fourth  day  oil  from  the  putty  had  mixed  with  the  fluid  of  the  jelly 
in  three,  while  the  remaming  three  had  dried  up. 

Experiment  6. — At  this  point  putty  cells  were  giyen  up  and 
hollow  glass  cells,  circular  and  oyal,  were  used  instead. 

Hairs  £rom  the  same  case  were  placed  at  the  bottom  of  the  cell 
and  completely  coyered  with  the  gelatine  peptone.  Cell  was  closed 
with  a  coyer-glass.  Three  specimens  were  placed  in  the  incubator 
at  the  temperature  of  23°  C.  In  24  hours  the  spores  had  swollen 
and  begun  to  bud.  In  48  hours  distinct  filaments  were  growing 
from  sides  of  the  hairs,  chiefly  towards  the  ends.  Specimens  were 
then  left  at  room  temperature,  and  on  the  fourth  day  filaments  had 
grown  twice  the  length,  and  showed  septa.  Isolated  spores,  which 
had  been  separated  from  the  hair,  had  also  produced  filaments.  On 
the  sixth  day  contents  of  filaments  were  oeconung  granular,  and 
highly  re&actile  spaces  began  to  appear  near  the  ends,  in  the  midst 
of  the  protoplasm.  In  places  two  filaments  or  more  were  seen 
arising  from  one  spore.  The  protoplasm  next  became  aggr^ted 
in  the  centre  of  the  filaments,  and  further  growth  ceased.    Frag- 
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ments  of  jelly  oontainmg  these  bodies  were  transferred  to  fresh 
slides  and  gelatine  peptone,  but  no  growth  took  place  from  them. 

Eosperimeni  7. — Ten  specimens  were  prepared  in  a  similar 
manner  to  the  last  mentioned,  with  uniform  results  in  every  case. 
Growth  ceased  before  formation  of  definite  fructifying  organs. 

Experiment  8. — Seven  new  specimens  from  a  fresn  case  of 
typical  ringworm  were  prepared  as  before  and  placed  in  the 
incubator  at  24^  C.  After  24  hours  spores  were  pear-shaped.  In 
these  specimens  several  isolated  spores  were  watcned  from  day  to 
day.  In  48  hours  the  buds  had  elongated  into  filaments,  no 
bacteria  or  adventitious  fungus  having  appeared  in  the  meantime. 
In  three  of  the  specimens  growth  ceased  on  the  sixth  day,  but  in 
the  remaining  four,  which  had  a  less  amount  of  peptone,  growth 
extended  to  tibe  margin  of  the  jelly,  branching  fieely,  and  finally 
sending  off  twigs  at  an  angle  of  45^  Some  filaments  presented 
pear-shaped  enlargements  at  their  ends.  During  the  next  three 
days  these  enlargements  underwent  no  frirther  change,  but  the  other 
terminal  filaments  commenced  to  form  basidia,  sterigmata,  and 
chains  of  spores  in  a  manner  similar  to  Peniciilium. 

Some  of  the  spores,  when  removed  to  fresh  gelatine  peptone, 
grew  into  exactly  the  same  forms  of  filaments  and  fructification. 
They  also  produced  when  placed  on  the  human  skin  beneath  a 
watch-glass  fixed  by  plaster,  a  crop  of  itching  papules  on  the  third 
day,  and  these  about  the  sixth  day  coalesc^  to  form  an  erythe- 
matous patch,  the  centre  of  which  gradually  faded  and  desquamated, 
while  the  margin  spread  centrifagally,  like  a  typical  patch  of  ring- 
worm. After  washing  the  sur&ce,  scales  of  epidermis  were  removed 
from  the  margin,  and  on  soaking  in  Uquor  potasssB,  were  found  to 
contain  numerous  spores,  identical  in  appearance  wiili  Trichophyton 
tonsurans. 

The  second  generation  of  spores  also  produced  a  typical  patch 
of  ringworm,  which  contained  fungus. 

Experiment  9.  CuUivaiion  in  tubes. — Twelve  tubes,  six  with 
hairs  at  the  bottom  of  the  tube,  six  with  hairs  floating  on  the 
sur&ce  of  the  gelatine  peptone.  The  tubes  had  been  sterilized 
with  care  by  heating  in  tne  flame  of  a  spirit-lamp  to  dull  redness 
and  then  plugged  with  wool  In  24  houra  spores  in  both  sets 
were  swollen,  pear-shaped,  and  some  had  short  nlaments.  During 
the  next  day  mycelial  growth  continued.  On  the  sixth  day  the 
haira  on  the  sur&ce  had  begun  to  throw  up  whitish  aerial  hyphas, 
which  in  two  days  developed  abundant  spores. 

The  spores  on  the  submersed  haira  produced  very  long  fila- 
ments, the  protoplasm  of  which  beean  to  become  granular  and 
aggregated  in  places  about  the  seventh  day,  then  ceasing  to  grow. 

Healthy  luora  submerged  and  floating  in  the  same  way  &£owed 
no  results. 

Experiment  10. — Spores  were  removed  from  the  fructifving 
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hyphsd  of  the  preyions  dxperiment,  and  planted  in  fresh  tnhee  in  a 
similar  manner.  They  grew  into  myceliiim,  which  fructified 
exacUy  as  in  Experiment  9. 

These  expenments  haye  been  repeated  several  times  with 
uniform  results. 

LiFE-HlSTOBY. 

A.  Spores  as  met  with  in  ringworm  hairs  are  small,  round  or 
ovoid  bodies,  which  vary  in  size  from  3  /a  to  7  /a,  and  are 
highly  refractile  in  appearance.  They  are  arranged  in  lines  in  the 
substance  of  the  hairs,  while  on  the  sur£ace  they  form  a  thick 
coating  obscuring  the  mycelium  from  which  they  spring.  (Plate 
Vn.  fig.  la.) 

B.  12  Jiours*  cuUivation. — ^After  12  hours  the  nwres  become 
swollen  to  three  or  four  times  their  original  size.  Tneir  contents 
are  more  hyaline  and  less  refractile,  ana  at  one  or  more  points  of 
the  circumference  a  minute  protrusion  appears,  making  the  spore 
pear-shaped.    (Pig.  16.) 

C.  24  hours^  euUivatum. — In  24  hours  the  protrusion  becomes 
elongated  into  a  retort-shaped  body.  In  many  cases  a  distinct 
constriction  marks  the  spot  at  which  the  filament  arises  from  the 
spore.    (Fig.  2.) 

D.  48  howrs^  growth, — In  48  hours  some  of  the  filaments  had 
reached  a  length  of  0*7  to  0*9  mm.,  becoming  more  or  less 
tortuous.    (Fig.  3.) 

E.  Third  day, — During  the  third  day  growth  of  filaments  and 
twisting  continues. 

F.  Fourth  and  fifth  days. — During  the  fourth  and  fifth  days 
the  filaments  increase  in  length  and  branching  takes  place.  No 
other  change. 

G-.  Sixths  severUh,  and  eiahth  days. — ^By  continued  branching 
of  filaments  a  dense  network  is  formed,  and  in  preparations  in 
which  entire  hairs  were  placed  it  was  impossible  to  trace  an 
individual  filament  from  spore  to  termination.     (Fig.  4.) 

This,  however,  we  have  done  in  specimens  in  which  isolated 
spores  have  been  sown.  At  this  stage,  m  portions  of  the  mycehum, 
tne  protoplasm  shows  in  its  centre  brightly  refractile  spots 
varying  in  size,  and  septa  are  seen  immediately  above  the  point 
of  branching.    (Fig.  5.) 

H. — The  end  of  some  of  the  filaments  show  bulbous  and  pear- 
shaped  enlargements,  but  these  do  not  in  any  case  go  on  to  spore 
formation. 

I.  Aerial  hyphm  and  frtietification. — ^As  soon  as  the  filaments 
reached  the  margin  of  the  jelly  and  were  exposed  to  air  they 
divided  into  two  or  three  short  branches,  on  the  extremities  of 
which  a  basidium  and  sterigmata  were  developed.    (Fig.  6.) 
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These  spores  in  size  and  appearance  resemble  those  of  ring- 
worm. 

In  some  instances  the  filament  ends  in  a  single  chain  of  spores 
instead  of  the  nsnal  brash. 

K.  Second  generaiion. — Spores  taken  from  the  fmctifying 
growth  of  the  first  generation,  when  placed  in  &esh  cells,  swelled 
and  grew  in  exactly  the  same  way  as  those  derived  from  rmgworm 
patches.  Spores,  when  removed  from  the  fructification  of  the 
second  generation,  produced,  when  planted  on  the  human  skin,  a 
typical  patch  of  ringworm. 

Remarks. — One  of  the  main  difficulties  which  previous  ob- 
servers have  had  to  contend  with  in  their  attempts  to  determine  the 
botanical  position  of  the  ringworm  fungus,  has  been  the  frequent 
development  of  adventitious  nmgi  on  and  in  the  medium  used  for 
the  cultivations. 

In  order,  therefore,  to  obviate  this  difficulty  it  appeared  to  us 
necessary  that  the  medium  used  for  ctdtivation  should  possess  the 
two  following  properties: — 1.  Perfect  sterilization.  2.  Sufficient 
oonsisteooe  to  retain  spores  in  a  fixed  position  for  continuous 
observation. 

1.  The  gelatine  peptone  was  sterilized  by  boiling  it  ton  minutes 
daily  for  a  week.  GAie  cells  and  cover-glasses  were  heated  in  IJie 
flame  of  a  spirit-lamp  to  dull  redness.  The  forceps,  needles,  &c., 
were  heated  also.  The  only  opportunity  for  accidental  entry  of 
germs  was  during  the  brief  intorm  of  transferriog  to  the  cells  the 
gelatine  and  ringworm  spores  from  the  closed  tubes  in  which  they 
were  kept 

In  our  earlier  experiments  with  aqueous  and  vitreous  humours 
we  found,  like  other  observers,  that  the  growth  of  the  fungus  was 
interfered  with  bv  the  presence  and  rapid  development  of  micrococci 
and  bacteria.  We  therefore  discarded  these  media  for  the  gelatine 
peptone,  which  could  be  more  easily  and  thoroughlv  sterilized. 

2.  In  our  next  experiments  with  spores  pissed  on  Uie  surface 
of  gelatine  peptone,  we  were  unable  to  exclude  the  possibiUty  of  the 
simultaneous  deposition  of  spores  from  the  air  in  which  the  jelly  was 
exposed,  nor  could  we  follow  the  growth  of  individual  spores  after 
about  48  hours.  However,  by  growing  the  spores  entirely  imbedded 
in  the  substance  of  the  jelly,  we  were  able  to  watch  from  day  to 
day  the  gradual  alteration  in  the  shape  of  the  spores,  and  the  subse- 
quent growth  of  mycelium  from  them.  In  fluids,  on  the  other  hand, 
tne  diffusion  which  takes  place  causes  a  complete  intermixture  of 
the  accidentally  introducea  frmgi  with  the  growth  derived  from  the 
spores  implanted,  while  in  the  jelly  the  ^wth  from  each  centre 
retains  a  fixed  position.  I^  then,  the  original  spore  was  a  ring- 
worm Bp(»^  the  growth  which  we  have  traced  from  it  to  fructifica- 
tion must  belong  to  the  same  plant  as  that  causmg  the  disease. 
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With  the  exoeptkm  of  the  ringworm  spores,  and  any  accidentally 
admitted  with  them  into  the  cell,  adyentitions  fungi  can  only  ent^ 
from  the  margin,  where  they  can  be  easily  detected  and  removed. 

In  control  experiments  with  healthy  hairs  no  fmigoid  growth 
at  all  took  {dace,  and  many  specimens  remained  ahsolately 
barren,  while  in  others  a  few  stellate  masses  of  PenicUlium  and 
Aspergillus  made  their  appearance  at  the  margin.  When  a  portion 
of  a  ringworm  hair  crowded  with  characteristic  spores  was  placed  in 
the  incubator,  the  mycelial  growth  sprouted  luxuriantly  from  all 
parts  of  its  sur&ce  and  soon  formed  the  dense  network  described. 
Isolated  ^res  when  scraped  from  a  typical  ringworm  hair  (first 
proYed  microscopically)  germinated  ana  grew  in  the  same  wajr  as 
those  attached  to  the  hair.  The  figures  of  this  commencing 
^wth  will  be  seen  to  agree  with  those  of  Grawitz,  Atkinson,  ana 
Thin.  It  is  only  in  the  further  deyelopment  of  the  fungus  that 
our  results  are  different  to  these  authors.  In  nearly  all  our  culti- 
yations  the  temperature  of  the  incubator  was  maintained  at  about 
23^  to  24^  C,  the  growth  of  the  ringworm  spores  being  su£Bciently 
free  and  the  stages  of  deyelopment  somewhat  prolonged  so  as  to 
allow  more  easy  observation. 

Though  the  fungus  germinated  at  from  35^  to  38^  C,  the 
greater  number  of  the  preparations  were  spoiled  by  the  deyelopment 
of  bacteria.  The  premature  drying  up  of  the  jelly  led  us  after 
several  trials  to  fix  the  limit  of  heat  at  24^  G.  When  the 
temperature  fell  below  10"^  C,  the  growth  of  filaments  ceased  and 
no  mBh  spores  germinated. 

Some  of  the  experiments  of  previous  observers  for  the  object  of 
comparison : — 

1.  Neumann,  about  1871. 

2.  Grawitz,         in  1877. 

3.  Atkinson,        in  1878. 

4.  Thin,  in  1881. 

Neumann*  used  the  following  method.  On  a  glass  slide  were 
cemented  two  parallel  slips  of  glaiss,  on  which  was  Ifud  a  cover-glass 
with  a  drop  of  nutrient  mateml  on  its  under  surface.  The  cover- 
glass,  as  well  as  the  slide,  was  moistened  vnth  pure  yrater.  The 
objects  to  be  cultivated  were  placed  close  by  or  on  the  surface  of 
the  nutrient  material.  To  purify  the  cover-glass  and  sUde,  they 
were  washed  carefully,  rubbed  dry  with  writing  paper,  and  finally 
bathed  in  ether  and  tdcohoL 

As  media,  Neumann  used  egg-albumen  alone,  or  in  combination 
with  sugar  of  milk,  with  or  without  tartrate  of  ammonia;  tartrate 
of  ammonia  and  sugar  of  milk ;  also  paste,  starch,  phosphate  of 

*  Aioh.  f.  Dermatol,  a.  Syph.,  1871.     'Lehrbuch  der  Hautkmnkheiten,* 
1871. 
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ammonia,  phosphate  of  potash  and  soda,  phosphate  of  lime,  snlphato 
of  quinine,  sulphate  of  magnesia,  and  glycerme  alone  or  yanously 
combined  and  frequently  with  the  addition  of  organic  acids, 
especially  citric.  These  substances  had  been  sterilized,  with  the 
exception  of  albumen,  by  being  kept  in  a  powdered  state  for  a  long 
time  in  absolute  alcohoL  Albumen  was  used  only  after  its  freedom 
from  fungi  had  been  ascertained  by  some  days'  observation. 

'^  The  results  of  mj  experiments  confirm  the  clinical  observation 
of  Hebra  as  to  the  onginof  Herpes  tonsurans  and  Favus  from  one 
organism,  viz.  Penimlivm.  In  some  cases  I  also  demonstrated 
Triehothecium  as  the  cause,  but  never  succeeded  in  obtaining 
Aspergillus.*' 

Neumann's  results  were  obtained  after  cultivations  extending 
over  weeks  and  months. 

Grawitz  *  took  great  precaution  to  sterilize  his  slides  and  all  the 
apparatus  used  after  the  manner  of  Brefeld,  that  is  by  boiling  or 
heating  to  redness.  One  or  two  drops  of  the  medium  were 
placed  on  a  shde  mixed  with  the  spores  to  be  grown,  and  covered 
vnth  a  watch-glass  to  keep  off  dust  and  foreign  spores.  These 
preparations  were  placed  on  a  stand  under  a  bell-glass. 

The  medium  used  was  gelatine  dissolved  in  sufi^ent  boiling 
distilled  water  to  form  when  cool  a  trembling  jelly,  and  sUghtly 
acidulated  with  laotic  or  citric  add,  to  check  development  of  bac- 
teria.   He  also  used  an  acid  solution  of  meat  extract. 

He  noticed  germination  of  spores  and  formation  of  branched 
filaments  from  tibem,  but  as  will  be  seen  from  his  figures,  the  sub- 
sequent mode  of  growth  differed  in  the  three  experiments  in  which 
.  the  fundus  came  from  different  sources.. 

Atkmsonf  used  cell-cultivation.  A  glass  ring  ftstened  with 
Canada  balsam  on  a  slide  formed  the  cell,  at  the  bottom  of  which  a 
drop  of  distilled  water  was  placed  to  secure  moisture.  A  small 
quantity  of  the  nutrient  mat^ial  vnth  the  fringus  sown  in  it  was 
placed  on  a  cover-glass,  this  was  inverted  to  form  the  roof  of  the 
cell  and  kept  in  position  with  oil.  The  oil,  water,  and  nutrient 
fluid  were  sterilized  by  boiling,  and  the  cell  and  cover-glass  were 
made  scrupulously  dean. 

Pasteur's  fluid,  vnth  or  without  sugar,  decoction  of  horse-dung, 
aqueous  humour,  gelatine,  currant  jelly,  and  meat  infusion,  were 
used,  but  orange  juice  seemed  to  be  the  most  suitable. 

In  the  majority  of  cases  the  cell  remained  quiescent.    When 

successful,  growth  b^ins  in  24  to  36  hours,  or  several  daya    The 

'  spores  swd^  but  form  filaments,  which  spring  medusarlike  from  the 

ludr,  branch,  form  septa  (third  day),  and  oecome  bulbous  at  the  ends 

and  throw  off  short  sporangium-bluing  hyphse.    On  the  fifth  day 


•  Viiohow's  Arohiv,  buL  (1877). 
t  New  York  Medical  JonnuO,  187& 
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hjphsB  and  myoelinm  become  yacnolatedy  sporangia  show  '^  aggre- 
gations of  protoplasm,  the  fntore  srores,  and  occasionally  bad." 
Bporan^  were  most  frequent  in  nnaer-fed  cnltiyationa 

Atkmson  believes  Trichophyton  to  be  a  Mucor,  presenting  some 
differences  from  Mucor  mucedo. 

Thin*  nsed  cells,  the  hair  being  placed  on  nnder  snrfiu^  of  the 
coyer-glass  and  a  drop  of  fluid  placed  oyer  it,  sometimes  so  as  to 
coyer  it,  at  others  only  to  moisten  it.  To  preyent  eyaporation  a  ring 
of  damp  blotting-paper  was  put  at  the  Dottom  of  tne  cell,  which 
was  then  kept  in  an  incubator  at  92°  F.  to  98°  P.  (33-3°  0.  to 
36-6°  0.),  most  usually  96°  F.  to  98^  F.  (35  4^  to  36-6°  0.). 
He  also  carried  out  mass  cultivations  in  protected  flasks,  <m  the 
surface  and  in  the  deep.    No  mention  made  of  sterilization. 

Aqueous  and  yitreous  humour,  the  latter  chiefly  in  sucoessfol 
experiments.    Several  other  fluids  were  used  but  with  no  success. 

In  cells,  spores  elongated  after  a  few  hours  and  formed  mycelium 
during  two  following  days,  which  ceased  to  grow  after  having 
attained  a  very  moderate  length,  spore  formation  soon  taking  place. 
In  flasks,  similar  results.  Bacteria  appeared  in  all  cases,  adventitioua 
fungi  frequently  avoided  (in  9  out  of  12). 

Experiments. — Three  cells,  twelve  flasks,  in  eight  of  which 
Trichophyton  developed.  In  one  case,  after  being  at  room  tempera- 
ture in  flask  horn  April  20  to  May  3rd,  it  had  grown  only  as  much 
as  two  days  in  the  incubator.  ^'Ghrowth  observed  conmsted  in  a 
development  of  mycelium  from  spores,  and  in  the  formation  of 
spores  within  the  mycehum,  as  is  portrayed  in  the  drawings.  No 
organs  of  fructification  were  observed.'  Hairs  which  had  been 
immersed  in  water  for  six  days,  or  which  had  been  submerged  in 
yitreous  humour  showed  no  sign  of  growth.  Thin's  conclusions  are, 
i.  That  Trichophyton  is  not  one  of  the  common  fungi  ii.  That  it 
can  be  cultivated  artificially  when  moistened  with  vitreous  humour, 
iii.  When  covered  with  vitreous  humour  it  does  not  grow. 

Beicabes. 

In  comparing  the  above-described  experiments,  we  notice  that 
Neumann's  memod,  though  giving  results  which  coincide  with 
our  own,  is  open  to  the  objection  that  adventitious  fungi  could 
find  their  way  by  means  of  the  air  to  the  medium  in  wmch  the 
cultivation  was  then  taking  place,  as  his  cells  were  not  closed  and 
had  to  be  frequently  removed  from  the  incubator  for  purposes  of 
observation.    The  long  interval  which  elapsed  before  growth  took 

Elace  also  rendered  it  more  probable  that  the  various  fungi  observed 
y  him  were  adventitious. 

To  Giawitz  we  are  indebted  for  the  idea  of  using  gelatine  as 
one  of  the  constituents  of  our  medium.    The  difference  between 

•  Proc  Roy.  Soo.,  1881. 
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his  results  and  ours  may  possibly  be  dae  to  the  acidity  of  his 
medium.  We  cau  offer  no  other  explanation  of  the  great 
differences  between  the  three  specimens  wnich  he  figures. 

Atkinson's  results,  as  shown  in  his  first  figure,  exactly  corre- 
spond with  our  own.  It  is  only  in  the  latter  stages  we  differ. 
The  large  sporangium-Uke  bodies  and  lateral  buds,  which  led  him 
to  a^ign  ringworm  to  the  Mucors,  seem  to  correspond  with  the 
terminal  masses  described  in  section  H. 

In  Thin's  cultivations,  the  swelling  and  budding  of  spores  and 
the  early  formation  of  mycelium  agree  with  the  &cts  previously 
described  by  Grawitz  and  Atkinson,  and  now  confirmed  by  our- 
selves. We  are  inclined,  however,  to  think  the  appearances  which 
he  considers  to  be  spores,  are  spaces  in  the  protoplasm  of  the 
mycelium,  filled  with  highly  re&actile  fluid,  as  in  the  longest 
filaments,  which  were  observed  by  us  for  some  weeks,  these  bright 
roundish  spaces  gradually  enlarged  and  coalesced,  while  the  proto- 
plasm shrivelled  up  and  disappeured. 

Eobner*  believes  that  these  so-called  spores  within  the 
filaments  and  terminal  buds  are  only  oil-globules.  In  using 
vitreous  humour  we  found,  like  Thin,  a  very  abundant  develop- 
ment of  bacteria,  and  in  proportion  to  their  growth  a  coincident 
cessation  of  that  of  the  ringworm. 

Conclusions. 

We  think  that  the  experiments  we  have  described  warrant  the 
following  condusicHis : — ^ 

1.  That  the  spores  of  Triehophyton  tonsurans  grow  freely  on 
tiie  sur&ce,  and  in  the  substance  of  gelatine  peptone  at  tempera- 
tures between  IS""  and  25^  G. 

2.  That  the  mycelium  only  wiU  grow  on  the  substance  of  the 
jeUy,  and  that  the  hyphas  require  air  to  produce  oonidia. 

3.  That  the  branching,  septa  formation,  and  fructification  are 
identical  with  those  of  Peniciuium. 

4.  That  spores  of  the  second  generation  reproduce  ringworm 
on  the  human  skin. 

5.  That  outgrowths  resembling  '^  resting-spores  "  appear  on 
some  of  the  filaments.t 

•  Virchow's  Arcliiv,  xxii.  (1861). 

*  We  have  to  exproM  oar  great  obligation  to  Dr.  Maddox  for  the  photo- 
miorographs  which  he  hat  produced  to  illustrate  this  paper. 

The  power  used  was  a  Beck  l-5th,  and  the  amplincation  was  1000. 


8er.  2.— Vou  UI.  Z 
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IX. — On  a  Portable  Form  ofAeroscope  and  Aspirator. 

By  R.  L.  Maddox,  M.D.,  Hon.  P.R.M.8. 
(Bead  nth  AprOy  1883.) 

Serious  attention  to  the  ordinary  and  morbific  conditions  of  the 
atmosphere  having,  at  last,  gained  a  place  in  the  stady  of  such 
causes  as  may  be  supposed  to  originate  or  accompany  z3qnotic  and 
contagious  diseases  m  their  course,  I  venture  to  oner  to  those  inter- 
ested in  such  studies  a  portable  form  of  aeroscope  and  aspirator 
combined.  It  was  founa  capable,  with  a  single  aeroscope,  of  de- 
livering 12  to  16  pints  of  air  by  the  use  of  one  pint  of  water.  For 
exhibiting  it  in  action,  I  have  adapted  two  aeroscopes,  the  air  being 
drawn  through  each  by  one  trompe  or  aspirator.  To  Dr.  Miquel, 
of  the  Microscopical  Department  at  the  Observatory  of  Montsouris, 
in  Paris,  we  are  largely  indebted  for  some  most  interesting  articles 
in  the  late  yearly  pubucations  of  the '  Annuaire  de  TObservatoire  de 
Montsouris,'  on  the  microbes  of  the  atmosphere,  and  who,  by  the 
continued,  laborious,  and  patient  study  of  tne  air,  dust,  water,  &o^ 
in  different  localities,  reduced  to  comparative  and  statistical  data, 
has  been  enabled  to  publish  separately,  a  veir  enlarged,  well-illus- 
trated and  comprehensive  work  on  this  most  mfficxdt  subject.*  I  am 
indebted  to  Dr.  Miquel  for  considerable  information  about  the  simplest 
and  best  form  of  trompe,  and  I  have  here  adopted  in  a  simple  way  the 
form  he  has  so  succeeafully  used.  Dr.  Miquel  writes  to  me  that 
by  carefully  proportioning  the  size  and  length  of  tubes,  and  the 
inflow  of  the  water,  a  large  delivery  of  air  can  be  secured.  In  his 
letter  he  figures  a  form  he  employed  in  the  country :  a  tank  holding 
ten  litres  of  water  being  suspended  from  a  stout  branch  of  a  tree,  to 
which  also  the  aspirator  is  fixed,  whilst  the  aeroscope  is  placed  on 
a  tripod  set  up  at  a  little  distance,  the  wat;er  and  air  passing  firom 
them  to  another  tank  on  the  ground ;  10  litres  of  water  sufficing 
to  obtain  the  passage  through  the  aeroscope  of  10  cubic  metres  of 
air,  delivering  from  10  to  11  litres  per  hour.  In  the  form  ex- 
hibited, the  whole  is  in  rather  a  limited  area.  The  object  being  to 
lessen  weight  and  the  chance  of  breaki^e,  bladders  are  employed  as 
vessels,  for  the  water  and  air  collected. 

The  description  of  the  double  form  is  given,  as  from  it  the 
arrangement  of  the  single  one  can  be  readily  deduced.  I  venture  to 
suggest  that  the  plan  coxdd  be  easily  utilized  in  the  wards  of  hospi- 
tals, or  in  the  fermenting  or  other  chambers  of  large  breweries  when 
requiring  only  a  temporary  or  qualitative  examination  of  the  air. 

*  *Le8  Organismes  viyants  de  TAtmoBph^re,  par  P.  Miqnel,  Doofceur  ha 
Boiences,  Dooteur  en  M^eoine,  Chef  da  Service  Micrographiqae  k  rObeervatoire 
de  MontaouriB,  Paris,  1883, 808  pp ,  aveo  fLga,    See  aleo  mfra,  p.  403. 
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When  long  examinations  are  needed,  it  wonld  be  better  to  nse  a 
larger  form  of  apparatus,  or  at  any  rate  a  larger  supply  of  water 
and  flome  form  of  meter  to  register  the  exact  amount  of  air  trans- 
mitted in  a  definite  time. 

The  aerosoope  A  (fig.  58)  is  made  of  a  short  wide  glass  tube,  brass 
mounted  at  each  end,  and  rendered  air-tight  by  indiarubber  washers. 
The  parts  are  separable.  The  brass  tube  that  holds  the  short 
^und  neck  of  the  glass  funnel 
mside  the  cap,  supports  a  bent 
wire  platinum  cradlie,  which  car- 
ries a  thin  glass  coyer,  smeared 
in  the  centre  of  the  sur&toe  to- 
wards the  funnel,  for  about  half 
an  inch,  with  glycerine  simply, 
or  mixed  with  gum  or  glucose. 
The  brass  cap  at  the  opposite 
end  to  the  funnel  is  pierced  by 
a  short  metal  tube  3-8ths  of  an 
inch  bore. 

The  aeroscope  B  is  a  turned 
boxwood  box,  uie  top  unscrew- 
ing below  the  shoulder— one  of 
the  boxes  sold  by  chemists  made 
to  contain  a  stoppered  short  1- 
ounoe  or  10-dracnm  bottle,  the 
bottle  being  remored;  the  bottom 
is  turned  out  to  fit  a  small 
pointed  conical  glass  funnel, 
which  is  cemented  into  the 
box;  a  small  metal  cradle,  the 
spring  sides  of  which  press 
against  the  inside  of  the  box, 
carries  the  thin  cover -glass 
smeared  with  some  sticky  ma- 
terial, and  can  be  pushed  nearer 
to  the  point  of  tne  funnel  or 
withdrawn  as  required,  being 
usually  placed  about  the  l-30th 
of  an  mch.  The  distance  much 
depends  upon  the  force  of  suc- 
tion of  the  aspirator.  The  aper- 
tures of  the  funnel  yary  from 

about  the  l-50th  to  the  l-80th  of  an  incL  The  top  of  the  box 
has  screwed  into  it  a  short  metal  tube.  The  aspirator  or  trompe 
is  a  small  conical,  round-shouldered  glass  yeesel,  of  about  one 
ounce  capacity,  open  at  both  ends.    On  the  larger  end  fits  tightly 
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a  laboratory  caoatchouo  cap  with  two  tubes;  into  the  smaller  or 
neck  end  fits  air-tight  a  short  (1^  inch)  ground  metal  tube. 

The  two  aerosoopes  are  fixed  to  a  small  base-board  bj  two  stoat 
indiarubber  bands,  which  pass  through  two  saw-cuts  at  each  end  of 
the  boaid.  This  board  is  fastened  on  the  top  of  a  5J^feet  tripod 
stand.  A  bladder  or  a  small  can  containing  a  certain  quantitY  of 
water  is  hooked  to  the  under  surface  of  the  board,  a  fleziDle  siphon 
tube  dips  into  the  water,  reaching  to  the  bottom  of  the  yesset  the 
long  leg  of  the  siphon  being  fitted  with  a  small  stopcock  with  a 
long  conical  nozzle.  On  the  lower  end  of  the  short  metal  tube  of 
the  aspirator  is  fitted  an  indiarubber  tube  about  9  inches  long  and 
2-8ths  of  an  inch  bore;  a  complete  loop  is  turned  on  the  tube 
almost  close  to  the  metal  tube,  being  held  in  place  by  a  letter  S 
zinc  claro ;  the  other  end  of  tiiie  tube  slips  over  a  piece  of  glass 
tube  of  the  same  bore,  about  9  inches  long,  this  forming  the  index- 
tube.  To  the  lower  end  of  this  ^laas  tube  is  adapted  another 
caoutchouc  tube,  which  at  the  opposite  end  fits  on  a  small  stopcock 
fastened  into  and  passing  through  the  neck  of  a  second  bladder, 
which  in  use  rests  on  the  floor  against  one  of  the  legs  of  the  tripodL 
In  the  neck  of  the  same  bladder  is  a  short  metal  tube,  to  which  is 
fixed  another  indiarubber  tube  that  leads  to  and  is  fixed  on  a  small 
stopcock  secured  in  the  neck  of  a  third  and  much  larger  bladder, 
suspended  by  its  neck,  with  stout  twine,  between  the  legs  of  the 
tripod.  The  stopcock  tube  and  the  second  tube  are  best  soldered 
into  a  brass  tube  before  it  is  fixed  in  the  neck  of  the  second  bladder ; 
corks  do  not  answer  well  The  exit  ends  of  the  aeroscopes  are 
each  joined  by  caoutchouc  tubes  to  the  spread  branches  of  a 
Y-shaped  metal  tube,  the  lower  end  of  which  fits  into  one  of  the 
two  tubes  of  the  indiarubber  cap  of  the  little  aspirator,  which  is 
held  at  a  conyenient  height  against  one  of  the  legs  of  the  tripod 
by  a  couple  of  elastic  bands.  All  the  junctions  must  be  made  air- 
tight, and  the  top  of  the  wooden  aeroscope  screwed  down  upon  an 
indiarubber  or  greased  leather  washer. 

In  use,  the  bladder  or  small  yessel.  No.  1,  with  its  siphon,  is 
filled  with  water,  wholly  or  partially,  and  suspended  from  the  under 
surface  of  the  small  base-bcMird.  The  siphon  being  made  to  act  by 
suction,  and  its  stopcock  turned  off,  the  conical  end  of  the  nozzle  is 
at  once  fitted  into  the  unoccupied  tube  of  the  cap  of  the  aspirator. 
The  two  other  bladders  (No.  2  and  No.  3)  are  squeezed  empty  of  air, 
and  their  stopcocks  turned  off  and  fitted  to  their  respectiye  tubes. 
The  stopcock  of  the  siphon  is  now  opened,  so  that  a  drop  of  water 
may  either  drop  at  the  rate,  say  of  /O  to  100  per  minute,  or  else 
trickle  along  the  side  of  the  little  aspirator ;  this,  I  think,  giyes  more 
uniform  results  than  when  dropping.  The  stopcocks  of  the  other 
two  bladders  are  at  once  opened.  The  slow  dripping  of  the  water 
into  the  looped  tube  sucks  oyer  a  considerable  amount  of  air  whkdi 

Digitized  by  CjOOQIC 


On  a  Portable  Farm  of  Aeroseope,  &c.    By  Dr.  Maddox.    341 

has  passed  through  the  aerosoopes;  the  air  and  water  descend 
together  pretty  nniformly  through  the  index  tuhe,  where  the  rate 
of  flow  is  estimated,  and  pass  into  the  bladder  on  the  floor,  the 
collected  air  soon  passing  off  by  its  proper  tube  into  the  sus- 
pended bladder.  Tnis  eventually  gets  filled,  or  if  not  quite  filled, 
by  the  air-pressure,  the  stopcock  of  the  bladder.on  the  floor  is  turned 
on,  and  slight  pressure  made  by  hand.  The  stopcock  is  then  turned 
on  again  and  the  stopcock  of  the  air-bladder  dosed,  released  from 
its  tube,  and  the  air  discharged;  the  bladder  is  then  refixed  as 
before,  and  the  suction  of  the  trompe  continued  until  the  water  is 
exp^ided,  or  as  long  as  required.  No.  1  and  No.  2  bladders 
can  be  easily  made  interchangeable  by  temporarily  suspending  the 
action  of  the  siphon.  The  capacity  of  the  large  air-bladder  being 
known,  and  it  being  filled  once  or  oflener,  furnishes  a  rough  esti- 
mate of  the  air  drawn  over.  The  time  occupied  can  be  also  noted. 
The  bladders  are  rendered  flexible  by  being  well  impregnated  with 
glycerine. 

N3. — Since  exhibiting  the  double  form  of  aeroscope  and 
aspirator  I  have  constructed  an  instrument  in  which  the  aeroscope 
and  aspirator  are  combined-  in  one.  For  compactness  it  has  adyan- 
tages.  It  was  exhibited  in  action  at  the  Scientific  Meeting  of  the 
Society  on  the  evening  of  May  2nd. 

The  instrument  consists  of  two  large  brass  tubes  A,  B  (fig.  59^, 
which  screw  together  air-tight.    A  h^  cemented  into  it  a  small 
fflass  funnel  C,  drawn  to  a  point.    B  is  rather  longer  than  A,  and 
has  a  small  brass  tube  D,  open  at 
both  ends,  soldered  obliquely  mto  it  Fig.  59. 

Near  the  inner  end  of  this  tube  a 

E"  n  is  cut  away,  into  which 
passes  the  fine  end  of  another 
r  tube  E,  which  is  fitted  air- 
tight into  the  closed  end  of  B,  and 
projects  into  the  tube,  so  as  almost  to  ^ 

touch  the  opposite  side.  The  cover- 
glass  with  sticky  material  is  held  in  a  small  cradle  near  to  the  fine 
orifice  of  the  fanneL  Air  enters  by  G,  and  water  by  E,  which  hj 
gentiy  dropping  or  escaping  by  the  fine  orifice  into  D,  sucks  the  air 
through  the  funnel,  and  thev  both  together  pass  off  through  the  outer 
end  ^D,  to  which  is  attached  the  looped  indiarubber  tube,  as  in  the 
double  form.  It  can  be  used  with  the  funnel  looking  downwards 
or  horizontally.  To  increase  the  &11  and  the  air  spaces  between 
the  drops  of  water  passing  through  the  index  tube,  an  upright, 
about  15  in.  high,  was  screwed  to  one  side  of  the  base  board. 
To  the  top  of  the  upright  was  hung  an  oblong  tin  vessel  (box), 
into  the  lower  end  of  which  was  fixed  a  small  stopcock  connected 
witli  the  projecting  end  of  the  tube  E,  by  a  short  caoutchouc  tube. 
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This  plan  was  adopted  instead  of  the  bladder  with  si^on  suspended 
beneath  the  base  board,  to  hold  the  water  supply.  The  box  can  be 
easily  made  of  a  length  and  size  to  hold  the  aeroscope,  bladders,  and 
tubes,  for  ea^  carriage.  I  tried  suspending  a  bladder  contained  in 
a  calico  sac,  K>r  the  ^e  of  lessening  the  weight  in  the  place  of  the 
metal  box,  but  gave  the  preference  to  the  box  for  the  reasons  giyen. 
With  this  simple  form  of  aeroscope  I  have  drawn  oyer  460  measured 
ounces  of  air  by  seyen  ounces  of  water.  Details  have  been  dwelt 
upon,  so  that  any  one,  after  obtaining  a  proper  funnel  of  glass, 
metal,  or  metal  enamel-covered,  can  ea^y  construct  the  rest.  Care 
must  be  taken  to  see  that  the  stioW  material  used  does  not  contain 
any  microphytes,  or  the  results  wiU  be  falsified.  The  tripod  is  not 
even  a  necessity,  as  by  a  little  ingenuity  the  parts  of  the  apparatus 
can  be  otherwise  held  in  position.  Careful  regulation  of  the  water- 
flow  is  necessary  to  obtain  the  greatest  quantity  cS  air  sucked 
through  the  aeroscope  by  the  least  quantity  of  water.  To  increase 
the  length  of  the  fall  tube,  it  was  wound  round  one  of  the  1^  of 
the  tripxl,  but  without  advantage,  as  friction  appeared  to  delay  the 
flow.  The  thin  covers  with  the  dust  collected  are  placed  down  on  a 
dean  slide  for  microscopical  examination. 


Digitized  by  LjOOQIC 


(    343    ) 
SUMMARY 

OF  OUBBEOT  BMIABOHM  KKLATTSQ  TO 

ZOOLOGY    AND    BOTANY 

(principally  Invertebrata  and  Cryptogamia)^ 

MICROSCOPY,   &o., 

INCLUDINO  OBIOINiL  COMMUNICATIONS  FBOM  FELLOWS  AND  OTHEBS* 


ZOOLOGY. 


A.    OBNEBAL,  including  Embryology  and  Histology 
of  the  Vertebrata. 

Xesoblast  of  Vertebrata.!  —  0.  Hertwig  diflonsses  seyeral  im- 
portantpoints. 

1.  We  haye  had  statements  to  the  effect  that  the  mesoblast  has  a 
paired,  and  others  that  it  has  an  unpaired  rudiment.  These  con- 
flicting Yiews  are  due  to  the  fact  that  some  anthors  regard  the  median 
set  of  cells  as  belonging  to  the  mesoblast,  while  others  look  upon  it 
as  part  of  the  endoblast ;  against  this  latter  it  may  be  urged  that  the 
set  of  oells  in  question  cannot  be  separated  off  from  the  mesoblast,  and 
against  the  former  it  may  be  said  that  there  is  no  special  peri-enterio 
oell-lajer  lying  below  it  In  connection  with  this  we  obserre  that 
some  authors  regard  the  notochord  as  haying  a  mesoblastio  origin, 
but  O.  Hertwig  belieyes  that  before  long  it  will  be  generally  allowed 
that,  so  long  as  the  notochord  is  not  definitely  differentiated,  the 
eml^o,  in  the  middle  line,  is  still  diploblastic.  The  dorsal  median 
set  of  cells  should  not  be  called  either  mesoblast  or  endoblast,  but  the 
names  of  chorda-endoblast  and  enteric  endoblast  should  be  ascribed  to 
the  two  parts  in  this  region. 

2.  Taking  next  the  yezed  question  of  the  origin  of  the  mesoblast 
from  the  endoblast  or  eotoblast,  we  find  that  an  explanation  is  afforded 
by  the  **  ooelom-theory,"  for  both  endoblast  and  mesoblast  arise  by  the 
infolding  ef  a  membrane,  which  primitively  bounded  the  surface  of 
the  blastula.  In  AmphioaDUB  the  gastrula-formation  comes  to  an  end 
before  the  endoblast  has  become  more  complicated,  and  then  it  seems 
as  if  the  mesoblast  arose  from  the  endoblast.     But  in  the  higher 

*  The  Soeietj  are  not  to  be  considered  responsible  for  the  Tiews  of  the 
authors  of  the  papers  referred  to,  nor  for  the  manner  in  which  those  Tiews 
maj  be  expressed,  the  main  object  of  this  part  of  the  Journal  beine  to  present  a 
summary  of  the  papers  at  actually  puhHshA,  so  as  to  proyide  the  Fellows  with 
a  guide  to  the  additions  made  from  time  to  time  to  the  Libraiy.  Obiections  and 
corrections  should  therefore,  for  the  most  part,  be  addressed  to  the  authors. 
(The  BocietT  are  not  intended  to  be  denoted  by  ttie  editorial  **  we.") 

t  Jen.  Zeitsohr.  I  Natnrwias.,  ix.  (1882)  pp.  247-328  (5  pis.). 
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Vertebrata  the  lateral  mesoblastic  masses  begin  to  be  developed  before 
the  gastmla-inyagination  is  completed,  and  here  it  seems  as  if  the 
mesoblast  arose  from  the  ectoblast.  However,  in  both  cases  the  final 
result  is  the  same,  and  we  cannot  justly  spea^  of  any  real  difference 
in  the  genesis  of  the  middle  layer. 

3.  The  explanation  of  the  difference  of  opinion  as  to  the  origin  of 
the  notochord  is  partly  to  be  found  in  the  fact  that  the  observers  of 
some  stages  have  examined  embryos  at  a  time  when  the  median  band 
passes  directly  on  either  side  into  the  mesoblast ;  and  they,  therefore, 
have  ascribed  a  mesoblastic  origin  to  the  chord.  Others  have  studied 
development  more  particularly  at  the  period  when  the  chorda-endo- 
blast  has  become  separated  from  the  mesoblast  and  lies  above  the 
enteric  glandular  layer  in  the  form  of  a  thickened  band  of  cells  ;  and 
they  have  asserted  the  hypoblastic  origin  of  the  chord. 

The  following  considerations  appear  to  have  an  important  bearing 
on  the  questions  at  issue.  (1)  Before  the  notochord  becomes  de- 
veloped the  embryo  is  in  part  bilaminate,  consisting  of  an  ectoblast 
^medullary  plate),  and  of  chorda-endoblast  which  takes  part  in  the 
aelimitation  of  the  enteric  cavity.  (2)  On  either  side  of  this  portion 
(median  band^  the  embryo  is  trilaminate,  if  we  regard  the  mesoblast 
as  a  simple  layer,  and  quadrilaminate  if  we  re^rd  the  mesoblast 
as  consisting  of  parietal  and  visceral  cell-layers,  which  only  become 
distinctly  separated  on  the  appearance  of  the  coelom.  (3)  In  no 
Vertebrate  does  the  mesoblast  arise  by  cleavage.  (4)  The  mesoblast 
is  only  connected  with  the  bounding  cell-layers  at  the  blastopore  or 
at  the  primitive  groove,  where  all  three  germinal  layers  are  connected 
together,  and  at  the  two  sides  of  the  chorda-endoblast.  (5)  The 
mesoblast  arises  peripherally  and  extends  forwards,  backwards,  and 
ventrally;  in  front  of  the  blastopore  it  forms  a  paired  rudiment 
separated  by  the  chorda-endoblast,  while  behind  the  blastopore  it  is 
unpaired.  (6)  As  the  chief  portion  of  the  material  for  the  growth  of 
the  mesoblast  is  derived  from  the  cells,  which,  at  the  blastopore,  or  at 
the  primitive  groove,  pass  from  without  inwards,  we  are  entitled  to 
say  that  the  process  of  invagination  which  commences  with  the  forma- 
tion of  the  gastrula  is  carried  on  into  later  stages  of  development  (7) 
The  process  by  which  the  paired  mesoblastic  bands  separate  from  the 
neighbouring  cell-layers  and  undergrow  the  notochord  to  inclose  the 
enteron,  may  be  so  far  modified  that  a  lamella  of  cells  from  the 
chorda-endoblast  may  take  part  in  it  (Anura). 

The  author  supports  the  important  doctrine  that  the  ingrowth  of  the 
mesoblast  may  be  looked  upon  as  an  invaginative  process  of  epithelial 
lamellsd  by  the  following  facts :  (a)  The  mesoblast  arises  as  a  con- 
nected mass  from  masses  of  epithelial  lamellaa.  (fi)  In  all  Vertebrates 
a  cleft  appears  early  in  the  mesoblast  which  is  bounded  by  epithelial 
cells,  of  a  cylindrical  or  cubical  form.  The  parietal  and  visceral 
mesoblast  are,  as  is  well  seen  in  Elasmobranchs,  at  a  very  early  stage 
epithelial  lamellaa.  (y)  From  these  there  arise  true  epitheliaJ  mem- 
branes and  glands.  (^^  This  view  is  supported  by  what  is  seen  in 
Amphioxus,  (c)  The  objection  that  the  mesoblast  of  the  Vertebrata 
arises  as  a  single  cell-mass  and  cannot  therefore  be  regarded  as  equi- 
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▼ftlent  to  two  epithelial  layers,  will  have  no  weight  for  those  who 
remember  that  in  the  Cfafetognatha  the  mesoblast  appears,  is  lost,  and 
again  appears ;  that  in  Bony  Fishes  the  nerve-cord  is  at  first  solid ;  or 
the  mode  of  development  of  varioas  sensory  and  glandular  organs. 
Hertwig  concludes  by  entering  into  a  detailed  criticism  of  the  remarks 
of  His  on  the  *'  coelom-theory  "  of  his  brother  and  himself. 

llie  earlier  part  of  the  paper  is  occupied  with  the  Amphibia — 
where  Bana  temporaria  is  taJcen  as  the  type ;  in  dealing  with  meso- 
blastic  ova  (Elasmobranchs,  reptiles,  birdB,  and  mammals)  the 
author  confines  himself  to  discussing  the  observations  of  his  fellow- 
workers,  and  drawing  from  them  lessons  which  bear  on  his  general 
conclusions. 

Inversion  of  Blastodermic  Layers  in  Bat  and  House.* — A.  Fraser 
finds  that  in  the  common  grey  rat  and  the  house-mouse  we  find  the 
aame  arrangement  of  blastodermic  layers  as  in  the  guinea-pig.  The 
decidua  appears  to  differ  in  the  mode  of  its  formation  from  that  which 
ordinarily  obtains,  and  the  very  early,  rapid,  and  voluminous  forma- 
tion of  its  solid  mass  appears  to  have  some  close  and  constant  relation 
to  the  peculiar  inversion  of  the  blastodermic  layers  which  is  found  in 
these  xodents. 

Spermatozoon  of  the  Hewtj — Mr.  G.  F.  Dowdeswell  describes  a 
minute  barb  at  the  extreme  point  of  the  *'  head  "  of  the  spermatozoon 
of  the  newt,  which  has  hitherto  escaped  notice.  It  is  2  /a  long  and 
1*5  ft  broad.  A  similar  structure  was  not  found  in  other  sperma- 
tozoa. It  is  suggested  that  the  function  of  the  barb  is  to  attach  the 
spermatozoon,  and  enable  it  to  penetrate  into  the  ovum  in  the  early 
stages  of  fertilization,  as  has  been  shown  to  occur  by  Fol  and  others. 

Development  of  the  Bed  Blood-corpn8cle8.:t — ^W.  Feuerstack 
finds  that  nucleated  red  blood-corpuscles  arise  from  colourless  blood- 
cells  ;  the  forms  most  closely  allied  to  them  are  the  ordinarily  spherical 
coloured  cells  with  an  often  disproportionately  large  nucleus — the  so- 
called  hsematoblasts.  Among  these  we  meet  with  forms  which  present 
US  with  a  series  of  intermediate  stages  between  the  ordinary  red  blood- 
corpusde  and  the  typical  smaller  hsematoblasts  with  a  proportionately 
large  peripheral  nucleus.  The  haematoblasts  are  derived  directly 
from  the  colourless  cells,  in  which  the  nucleus  is  much  smaller.  In 
Amphibia  (e.  g.  TriUm)  and,  to  a  less  degree,  in  fishes,  the  formation 
of  the  red  blood-corpuscle  is  not  so  regular  as  in  birds,  and  we  find 
therefore  in  them  a  much  greater  variety  in  the  size  of  the  hasmato- 
blasts. 

The  answer  to  the  question  where  this  blood-formation  goes 
on  is  based  on  the  supposition  that  we  must  look  for  it  at  such 
points  as  those  in  which  we  find  the  largest  number  and  youngest 
stages  of  forms  intermediate  between  coloured  and  colourless  cells. 
In  the  pigeon  these  points  are  the  osseous  medulla,  the  spleen,  the 
portal  system,  and  the  medulla  of  the  young  quills  of  the  feathers. 

♦  Proa  Rov.  8oc,  xxxiv.  (1883)  pp.  430-7. 

t  Quart.  Joorn.  Micr.  Sci.,  xxiii.  (1888)  pp.  886-9  (1  fig.). 

X  Zeitaohr.  f.  Wiss.  Zool.,  xxxvtii.  (1888)  pp.  186-64. 
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In  the  firog  they  are  the  oflseoiiB  medullA  and  the  spleen,  but  in  tins 
animal  the  differences  between  the  blood  of  these  and  other  parts  is 
not  SQ  well  marked  as  in  the  pieeon.  The  osseons  medulla  appears 
to  be  the  most  important  flBictor  in  the  modification  of  the  develop- 
ment of  the  colourless  blood-elements,  but  it  most  be  remembered 
that,  without  this  mednlla,  there  are  deyeloped  colourless  cells,  which, 
taking  up  haamoglobin,  become  converted  into  red  blood-corpuscles. 
In  some  of  the  cases  where  the  medulla  is  wanting  or  reduced  we  find 
that  the  spleen  is  of  considerable  size  ^eels)  ;  at  the  same  time,  this 
organ  may  be  extirpated  and  fresh  cells  oe  still  produced. 

No  unimportant  part  appears  to  be  played  by  the  lymphndnuses, 
and  attention  must  be  given  to  such  causes  as  are  due  to  tiie  slowing 
of  the  blood  in  some  of  the  organs  in  which  white  corpuscles  seem  to 
be  most  largely  developed. 

Origin  and  Destiny  of  Fat-cells.* — Some  light  is  thrown  upon 
the  problem  of  the  origin  and  destiny  of  fieit-cells  by  the  observations 
of  Mr.  S.  H.  Qage  upon  those  of  Necturus, 

In  the  subcutaneous  connective  tissue  of  this  creature  the 
Microscope  revealed  the  presence  of  &t-cells  in  all  stages  of  growth : 
large  branched  cells  with  one  or  more  &t-drops ;  cells  containing  one 
or  two  small  fat-drops  and  a  large  one ;  and  some  large  unbranched 
cells  entirely  gorged  with  &t.  The  pigment-cells  were  sometimes 
partly  gorged  with  fftt,  and  some  small  round  or  oval  cells  also  con^ 
tainedlett. 

Thus  it  would  appear  that,  as  maintained  by  Yirchow,  Frey,  Klein, 
and  others,  fixed  or  branched  connective  tissue  corpuscles  may  become 
modified  into  &t-cells,  and  also,  as  asserted  by  Gzajewicz,  BoUett,  and 
others,  migratory  corpuscles  may  become  quiescent  and  turn  into 
reservoirs  of  fat  After  a  Nedunu  has  been  kept  upon  sparse  diet 
for  some  time,  the  adipose  tissue  shows  but  few  gorged  cells,  many 
transitional  forms,  and  a  greater  proportion  of  branched  cells  without 
fat,  thus  proving  that  the  fat-cell  is  simply  a  store  of  food,  and  that, 
when  their  store  is  used,  the  cells  revert  to  their  primitive  condition 
of  branched  or  unbranched  cells. 

Embryology  of  the  Milk-glands.  t--0.  Bein  summarizes  the 
results  of  his  extended  researches  on  the  development  of  the  milk- 
glands.  The  same  type  of  formation  was  found  in  all  the  species 
investigated.  (Jegenbaur  has  maintained  that  the  ms^'ority  of  n>ftmni^]B 
have  their  teats  formed  by  an  upgrowth  of  the  area  in  which  the  lactic 
glands  are  developed ;  but  that  in  ruminants  there  is  another  type, 
ike  glandular  area  forming  a  depression,  the  walls  of  which  grow  up 
around  it  into  a  teat.  Bein,  however,  demonstrates  that  the  ruminants 
conform  to  the  usual  development.  His  investigations  may  be  sum- 
marized as  follows  :— 

The  first  trace  of  the  milk-gland  appears  very  early,  usually  when 
the  visceral  clefts  are  closed ;  in  man,  during  the  second  month.  The 
gland  first  appears  as  an  ingrowth  of  the  epidermis.    The  connective 

•  Amer.  NataraL,  xvii.  (1883)  p.  444. 

t  Arch.  f.  Mikr.  Anat.,  xxi.  (1882)  p.  678.    Of.  Science,  i.  (1883)  p.  53. 
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tiflsne  of  the  nipple  is  next  formed ;  the  teat  may  be  deyeloped  early 
(nmuBants,  horse,  &c.),  or  at  the  end  of  foetal  life  (man).  Next 
secondary  outgrowths  arise  from  the  primitiye  epidermal  bud,  as  many 
as  there  are  ducts  in  the  adults.  At  this  period  the  di£forentiation 
of  the  stroma  from  the  mesoderm  begins.  Most  of  the  primitiye  in« 
growth  disappears,  a  little  remaining  as  the  common  orifioial  duct 
The  secondary  epithelial  growths,  on  the  other  hand,  grow  farther, 
become  tubular,  branch,  and  finally  form  the  ducts  (sinus  and  ducts 
proper)  and  the  acini.  In  the  human  foetus  all  the  parts  of  glands 
are  deyeloped  by  the  time  of  birth.  The  deyelopment  is  according  to 
thi^  same  plan  in  all  the  animals  inyestigated,  comprising  species  of 
Primates,  Insectiyora,  Oamiyora,  Ungulata,  Glires,  and  iHdelphyda. 
The  so-called  Montgomery  glands  are  rudimentary  milk-glands.  The 
yiew  adyanced  by  Creighton  and  Talma,  that  the  acini  are  deyeloped 
from  the  mesoderm,  is  incorrect.  The  milk-glands  cannot  be  regarded 
as  modified  sebaceous  glands,  but  are  organs  mU  generis. 

Caudal  End  of  Vertebrate  Embryos.* — ^In  his  studies  on  the 
deyelopment  of  Melop$iUacu$^  Braun  obseryed  that  a  constriction  is 
formed  around  the  end  of  the  tail  which  leads  to  the  construction  of  a 
terminal  knob,  connected  by  a  thin  stalk  with  the  base  of  the  tail. 
Into  this  nodidue  eoMdaiis  the  chorda  and  medullary  tube  originally 
extend ;  but  they  afterwards  withdraw  from  it,  leaying  the  nodulus,  a 
ball  of  mesoderm  coyered  by  epithelium,  to  be  finally  resorbed.  This 
disooyery  led  Braun  to  search  for  similar  structures  in  mammals,  and 
he  now  publishes  his  results.  His  inyestigations  were  made  prin- 
cipally on  sheep  embryos,  and  obseryations  were  also  made  on  those 
of  ouer  species.  He  finds  an  homologous  structure,  haying,  how- 
eyer,  more  usually  a  thread-like  form.  In  sheep  it  may  be  readily 
teen  in  most  cases  when  the  tail  is  from  1*5  to  8  mm.  long.  His 
fganenl  results  are : — 

1.  The  tail  of  mammalian  embryos  consists  of  two  parts,  an 
anterior  or  basal  yertebrate ;  and  a  posterior  inyertebrate  and  smaller 

rrtion,  which,  from  its  usual  form,  may  be  called  the  caudal  thread. 
The  yertebrate  portion  may  be  partly  or  wholly  imbedded  in  ike 
body  (internal  tail),  and  terminates  at  the  sacral  yertebr»  in  front ; 
the  diyision  of  the  tail  which  protrudes  is  the  external  tail.  8.  The 
caudal  thread  contains  originidly  the  terminal  portions  of  Uie  chorda 
dorsalis,  the  medullary  tube,  and  the  caudal  gut  {SehwoHxdarm), 
These  are  the  first  parts  of  the  thread  to  be  resorbed ;  the  rest  dis- 
appears later,  the  epidermal  coyering  lasting  longest  4.  The  caudal 
gut  is  a  rectal  caecum ;  before  it  is  resolyed  it  breaks  up  into  single 
parts,  of  which  tiiose  in  the  tip  of  the  tail  endure  the  lon^st.  5.  The 
chorda  dorsalis  projects  beyond  the  last  yertebra,  its  ending  being 
often  forked  or  contorted.  6.  The  medullary  tube  reaches  to  the  tip 
of  the  tail  or  ihe  base  of  the  caudal  thread,  and  its  posterior  end  is 
probably  resorbed. 

Braun  further  belieyes  that  he  has  found  traces  of  a  neurenteric 

*  Arch.  Anat  u.  PbygioL,  Anat  Abth.,  1882,  p.  207.    Cf.  Sdenoe,  i  (1883) 
p.  261. 
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canal  in  sheep  embryos.  He  adds  a  disenssion  of  the  tail  in  human 
embryos.  Finally  he  homologizee  with  the  embryonic  candal  thread, 
the  soft  coccygeal  appendix  of  Inuus  pithecus,  and  similar  stmctures 
foond  abnormally  in  the  chimpanzee,  orang-outang,  and  man,  and 
giyes  citations  to  prove  that  the  caudal  thread  exists  in  human 
embryos. 

Influences  which  Determine  Bex  in  the  Embryo.* — ^Profl  E. 
Pfluger  publishes  at  length  an  account  of  experiments,  performed 
with  the  greatest  care,  with  the  object  of  throwing  light  upon  some 
of  the  most  prominent  of  the  obscure  problems  of  the  physiology  of 
generation.  He  made  use  of  frogs  in  his  experiments;  many 
hundreds  of  the  creatures  were  obtained  from  various  neighbourhoods, 
and  were  maintained  while  under  observation  under  conditions  made 
as  nearly  normal  as  possible. 

The  first  question  dealt  with  is :  Does  the  concentration  of  the 
spermatic  floid  of  the  male  influence  the  sex  of  the  offispring  ?  Much 
care  is  necessary  in  handling  frogs'  eggs,  for  they  are  exceedingly 
susceptible  of  mechanical  injury.  The  pair  of  frogs  are  paiied 
daring  the  sexual  embrace,  and  therefore  at  a  time  when  the  products 
of  the  generative  organs  are  presumably  ripe,  the  animals  are  killed, 
and  the  spermatic  sacs  of  the  males  are  emptied  into  a  watch-glass. 
A  second  watch-glass,  filled  with  water,  is  impregnated  with  sper- 
matozoa by  dipping  into  it  the  tips  of  the  fine  pair  of  scissors  whioh 
has  just  been  used  to  cut  open  the  spermatic  sacs  and  has,  therefore, 
some  of  their  contents  clinging  to  it.  The  dilute  spermatic  fluid  of 
the  second  watch-glass  was  often  further  diluted  from  ten  to  twenty 
volumes,  and  from  these  new  mixtures  fresh  quantities  of  water  in 
watch-glasses  were  impregnated  by  the  transference  of  a  film  of  fluid 
clinging  to  the  scissors'  tips.  Into  these  watch-glasses,  filled  with 
the  fluid  of  a  single  male  in  different  states  of  concentration,  there 
were  allowed  to  glide  some  of  the  eggs  of  the  female  taken  from  the 
right  uterus. 

The  experiments  established  two  facts,  first,  the  fertilizing  power 
of  the  spermatic  fluid  was  not  diminished  by  dilution,  all  the  ova 
were  fertilized  in  each  observation;  second,  dilution  of  the  male 
fluid  ]^ad  no  effect  on  the  sex  of  the  frogs  which  came  to  maturity 
after  the  artificial  fertilization. 

In  young  frogs  there  are  three  varieties  of  sexual  character,  male, 
female,  and  hermaphrodite.  The  hermaphrodites  become  finally  either 
loale  or  female,  but  in  their  earlier  stages  they  have  the  sexual  organs 
of  the  female  only ;  in  those  which  are  finally  to  become  males,  the 
testicles  gradually  develop  round  the  ovaries  and  the  latter  are 
resorbed.  This  apparent  numerical  predominance  of  the  female  in 
early  stages  of  the  fuller  formed  frog  has  led  some  investigators 
astray. 

The  author  finds  that  no  Batrachian  egg  segments  without  previous 
fertilization.  The  fertilizing  power  of  the  male  fluid  diminishes 
greatly  and  progressively  after  the  season  for  sexual  union. 

*  Pfl\iger'«  Archiv,  xxix.    Cf.  Amer.  Natural.,  xvii.  (1883)  pp.  441-2. 
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It  is  impoBsible  to  produce  offepring  by  the  union  of  the  male 
and  female  producte  of  two  different  Batrachian  ctpecies,  though  seg- 
mentation of  the  egg,  frequently  of  abnormal  type,  may  be  started  by 
this  artificial  union. 

Sense  of  Direction  in  Animals/ — The  remarkable  faculty  which 
cats,  dogs,  pigeons,  and  other  animals  possess,  of  returning  in  a 
straight  line  to  a  point  of  departure,  has  awakened  much  curiosity  on 
the  part  of  naturalists.  Some  refer  it  to  instinct,  some  to  intelligence 
similar  to  that  of  man,  some  to  an  internal  mechanism  which  makes 
the  animals  simply  automata ;  but  none  of  these  attempted  explana- 
tions do  anything  towards  solving  the  mystery.  Wallace  supposed 
that  when  an  animal  is  carried  to  a  great  distance  in  a  basket,  its 
fright  makes  it  yery  attentive  to  the  different  odours  which  it 
mioounters  upon  the  way,  and  that  the  return  of  these  odours,  in 
inverse  order,  furnishes  the  needful  guide.  Toussenel  supposes  that 
birds  recognize  the  north  as  the  cold  quarter,  the  south  as  the  warm, 
the  east  (in  France)  as  the  dry,  and  the  west  as  the  moist.  Viguier, 
in  the  *  Bevue  Philosophique,'  publishes  an  original  memoir  upon  the 
sense  of  orientation  and  its  organs,  in  which  he  attributes  the  faculty 
to  a  perception  of  magnetic  currents. 

^  Cerebral  Homologies  in  Vertebrates  and  Invertebrates.t~In 
this  very  interesting  contribution  Prof.  Owen  distinguishes  between 
the  neuroesophageal  and  the  haemoBSophageal  aspects  of  an  animal's 
body ;  and  speaks  of  the  side  of  the  body  of  a  cuttle-fish  denoted 
by  the  neuroesophageal  ("  suboBSophageal "  so-called)  brain-part,  with 
the  chief  nervous  extensions  therefrom  along  the  trunk,  as  the 
**  neural  aspect,"  and  the  opposite  side  to  which  the  hsBmoesopha- 
geal  ("  supra-OBSophageal ")  brain-part  has  been  turned  by  the  course 
of  the  gullet,  as  the  '*  haamal  aspect."  What  is  usually  called  the 
upper  surface  in  Invertebrates  is  the  '*  hasmal "  one,  and  the  lower 
the  '*  neural  *'  one.  So  the  heart  in  man  indicates  the  "  hsBmal " 
aspect,  the  myelon  the  ''  neural "  part  of  his  body,  as  in  the  animals 
below  him  whether  vertebrate  or  invertebrate. 

Attention  is  directed  to  the  fact  that  in  Invertebrates  there  is  not 
the  same  concentration  of  sensory  organs  as  in  Vertebrates,  an  I  that 
among  the  latter  themselves  we  find  (e.  g.  Cyprinoids)  the  olfactory 
separated  by  long  cords  from  the  optic  ganglia.  The  **  suboesophage^ 
ganglion  "  is  regarded  as  the  homologue  of  the  medulla  oblongata,  or 
**  so  much  of  £at  myelencephalous  tract  as  may  be  in  connection 
with  the  trigeminal  and  hypoglossal  nerves,"  or,  in  other  words,  with 
the  part  that  affects  the  vertebrate  mouth.  The  ear  in  Orthoptera  is 
found  in  the  first  pair  of  legs.  Basing  himself  on  these  and  other 
facts,  the  author  concludes  that  "  the  collective  neural  centres  and 
their  intercommunicating  tracts  in  Invertebrates  are  the  homologues 
of  those  centres  and  tracts  called  *  brain  and  spinal  cord '  in  Verte- 
brates, and  that  such  < neural  axis'  marks,  in  both  grades  of  the 

♦  Cbron.  Indostr.,  Nov.  2, 1882.  See  Joum.  Frankl.  Institute,  cxv.  (1883) 
p.  314. 

t  Joum.  Linn.  Soc.  (Zool.),  xvii  (1888)  pp.  1-18, 
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Animal  series,  the  same  position  in  the  body,  and  the  same  local 
relations  to  the  yascolar  centre  and  the  alimentary  canal."  The  fore- 
most portion  in  Arthropods  is  simply  displaced  by  the  coarse  of  the 
gnllet  in  order  to  open  by  a  mouth  on  the  nenral  aspect  of  the  body. 
Where,  as  in  Vertebrates,  there  is  no  oesophageal  obstacle,  the  main 
cerebral  centres  become  more  closely  approximated.  In  fact,  the 
difference  between  the  central  nenrons  system  of  Vertebrates  and 
Invertebrates  is  to  be  found  in  the  '<  altered  relation  thereto  of  the 
gullet  and  mouth." 

B.    INVEBTEBRATA. 

Apparently  Hew  Animal  Type  (Triohoplax  adherens).  ^ — Prof. 
F.  E.  Bchulze  records  the  discovery  of  an  animal  quite  different  from 
anything  hitherto  known.  It  was  observed  in  the  sea-water  aquarimn 
of  the  Zoological  Institute  at  Graz.  It  is  a  thin  plate  about  0  *  02  nun. 
thick,  and  osly  a  few  millimetres  in  diameter.  It  constantly  changes 
its  form.  It  is  translucent,  and  greyish-white  in  colour.  At  rest  it 
is  rounded  in  outline,  but  may  draw  itself  out  into  a  long  thread, 
which  may  so  curl  and  twist  uiat  it  recalls  a  Persian  or  a  Turkish 
letter.  The  movements  are  usually  so  slow  as  to  be  barely  perceptible 
as  the  animal  creeps  along  upon  its  under  surface. 

Microscopical  examination  shows  that  the  whole  surface  of  the 
body  is  ciliated.  Close  under  the  upper  surface  is  a  layer  of  highly 
refiactile  balls  from  5  to  8  /a  in  diameter,  and  distributed  pretty 
evenly.  Besides  these  there  are  other  balls  nearer  the  under  surfiM^e, 
which  seem  to  be  essentimiy  different  from  those  first  mentioned. 
There  is  no  indication  of  internal  organs,  nor  of  only  bilateral  or 
radiate  symmetry :  the  organism  is  uniaxial.  Schubse  named  it  TricJuH 
flax  (the  ciliated  plate),  with  the  specific  name  adhcBreiM^  because  it 
clings  so  closely  to  the  sur&ce  on  which  it  is  moving. 

Sudi  an  organism  one  would  expect  to  find  related  to  the  Protozoa  ; 
far  from  it,  for  two  different  epithelial  layers  of  cells  form  its  upper 
and  lower  surfiftces,  and  contain  between  them  a  fully  developed  layer 
of  connective  tissue.  The  upper  epithelium  is  composed  of  larger 
flattened,  polygonal  cells ;  the  lower  epithelium,  on  the  contrary,  is 
composed  of  cylinder-cells,  whose  outer  ends  form  a  mosaic  of  small 
polygons,  but  whose  inner  ends  terminate  in  processes  that  are  lost  in 
the  connective  tissue.  This  last,  forming  the  middle  layer  of  the 
body,  consists  of  spindle-shaped  and  branching  nucleated  cells,  which 
are  probably  contractile,  and  are  imbedded  in  a  hyaline  basal  sub- 
stance. The  baUs  above  mentioned  are  contained  in  large  ceUs. 
There  are,  then,  three  layers,  which  from  their  relations  woiUd  natu- 
rally be  compared  with  the  ectoderm,  mesoderm,  and  endoderm  of 
other  metazoa :  but  the  justification  of  this  comparison  must  await  a 
knowledge  of  the  development  of  the  organism. 

Professor  Schulze  speculates  as  to  the  relationship  of  the  creature, 
but  finds  it  impossible  to  assign  it  to  any  known  class.  Although  it 
has  been  watched  for  a  year,  no  sign  of  metamorphosis  or  of  repro- 

♦  Zool.  Anzeig.,  vi.  (1888)  pp.  92-7  (2  figs.). 
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dnofeioii  has  been  obBeryed ;  but  he  thinks  it  possible  that  it  may  have 
multiplied  in  the  autumn  by  division. 

Mr.  G.  S.  Minot  thinks  *  that  the  animal  bears  a  strong  resem- 
blance to  a  sponge-larva. 

Chlorophyll  of  Animals.! — In  the  introduction  to  this  very  im- 
portant paper  on  the  morphological  asid  physiological  significance  of 
chlorophyll  in  animals,  E.  Brandt  resmnes  the  results  of  his  earlier 
investigations,  in  which  he  set  himself,  to  demonstrate  that  chlo- 
rophyll formed  by  animals  is  never  found ;  that,  where  present,  it  is 
due  to  the  presence  of  unicellular  algsB ;  and  that  the  animal  hosts 
may  be  nourished  owing  to  the  assimilative  power  of  these  algas. 

Commencing  with  an  account  of  the  "  yellow-cells,"  he  gives  a 
list  of  the  animals  in  which  they  have  been  observed — Forammifera, 
Badiolaria,  Flagellata,  Ciliata,  Sponges,  all  three  groups  of  Gcelen- 
terata,  two  Echinoderms,  one  Bryozoon,  three  Turbellaria,  and  one 
Annelid.  The  algal  nature  of  the  yellow-cells  is  next  discussed,  the 
views  of  GMdes  criticized  closely,  and  the  algal  nature  upheld  ;  the 
organization  of  these  bodies  is  discussed  in  detail,  and  the  characters 
of  the  different  forms  found  in  various  animals  described  and 
criticized. 

This  section  of  the  essay  concludes  with  a  discussion  of  the 
question,  to  what  group  of  algas  these  yellow-cells  belong,  and  the 
result  is  arrived  at  that  they  are  the  resting-stages  of  various  marine 
algn,  and  especially  of  the  Melanophyce«.  The  further  detailed 
result  may  be  left  to  professed  physiologists. 

After  some  account  of  Uie  pseudo-chlorophyll  bodies,  the  author 
passes  to  the  symbiosis  of  animals  and  algas ;  animals  may  live  inde- 
pendently of  algsB,  and  algsB  of  animals,  but  the  Badiolaria  appear  to 
be  very  dependent  on  their  guests.  After  having  convinced  liimBAlf 
of  the  fiftct  that  yellow-cells  can  nourish  their  animal  hosts.  Dr.  Brandt 
turned  to  the  mode  in  which  this  is  effected ;  in  the  Oollozoa 
he  found,  after  treatment  with  iodine,  numerous  small  granules  of 
starch  in  the  protoplasm  of  the  animal.  As  these  were  specially 
numerous  on  the  outer  surface  of  the  yellow-cells  and  in  the  neigh- 
bourhood of  completely  intact  yellow-cells,  and  agreed  in  all  their 
important  characters  with  those  found  in  the  cells,  they  may  ffurly  be 
regarded  as  assimilative  products  of  the  yellow-cells  that  have  become 
free.  From  these  observations  it  is  clear  that  the  assimilation  pro- 
ducts of  the  living  yellow-cells  may  partly  serve  the  animals,  and  it 
is  possible  that  in  animals  the  assimilative  processes  of  the  alga  go  on 
more  actively,  inasmuch  as  they  are  there  more  richly  provided  with 
carbonic  acid  than  they  are  when  free  in  the  water.  In  fine,  the 
author  has  no  doubt  that  the  guests  do  provide  starch  for  their  hosts. 

Some  experiments  have  been  made  on  the  production  of  oxysen 
which  have  led  to  the  following  conclusions: — ^Alga-containmg 
ActiniaB,  if  brought  from  diffused  into  direct  sunlight,  exhibit  no 
irritation,  if  means  are  taken  to  prevent  a  rise  in  temperature.    If  the 

*  Science,  L  (18B3)  p.  805. 

t  MT.  Zool.  Stot.  Neapel,  iv.  (1883)  pp.  191-802  (2  pU.). 
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ActinisB  are  gradBallj  heated  from  26-27''  to  35-36''  C,  the  moToments 
of  alga-bearing  or  aJga-free  ActiniaB  become  more  lively,  and  thia  is 
true  whether  the  change  is  due  to  simlight  or  to  artificial  heating, 
with  careful  ezclosion  of  the  light  If  alga-bearing  Anthozoa  are 
subjected  to  direct  light  thej  are  killed,  and  this  not  because  of  the 
great  production  of  oxygen  or  the  influence  of  the  light,  but  in  oon- 
sequence  of  the  heating ;  the  production  of  oxygen  does  not  seem  in 
any  way  to  affect  the  result. 

All  alga  bearing  Actiniee  throw  off  a  number  of  yellow-cells  when 
subjected  to  heat ;  treatment  at  80^  for  some  time  or  at  35°  for  a 
shorter  resulting  in  the  presence  in  the  surrounding  water  of  irregular 
brown  masses,  which  contain  a  large  number  of  yellow-cells,  which 
were  still  completely  capable  of  development  or  of  assimilation ;  and 
this  even  obtained  when  the  Actinias  were  themselves  killed. 

Tellowish-green  and  yellow  ZooxantheUm  are  only  found  in 
animals  living  on  the  surface  of  the  sea  (Radiolaria,  GlobigerinflB, 
Siphonophora,  Bhizostomide) ;  brown  cells  in  those  which  live  at  a 
slight  depth,  and  red  algSB  in  sponges,  which  live  somewhat  deeper 
(15-35  m.). 

Division  of  Lower  Invertebrates* — G.  Bulow  gives  in  a  collected 
form  some  of  the  scattered  information  and  theories  which  affect  the 
question  of  the  apparently  voluntary  division,  with  subsequent  re- 
generation, of  CcBlenterates,  Echinoderms,  and  Worms,  and  gives 
some  unpublished  observations  as  to  regeneration  in  the  Gephyrea. 

Examining  some  living  specimens  of  Pha8colo9oma  mUgare  and 
Aspidoaiphon  mueUerif  he  removed  from  five  of  the  former  and  three 
of  the  latter  a  portion  of  their  proboscis ;  the  oesophageal  ring  was 
separated  from  the  rest  of  the  body,  as  well  as  the  tentacles,  the 
mouth,  part  of  the  retractor  muscles,  &o.  In  from  three  to  five  weeks 
all  the  lost  parts  were  replaced,  and  the  only  apparent  difference  was 
to  be  found  in  a  brighter  colour  and  a  greater  transparency. 

Mollusca. 

Chromatophores  of  Gephalopoda.t— R.  Blanchard  finds  that  the 
chromatophore  of  the  Cephalopod  does  not  differ  in  the  general 
characters  of  ite  structure  from  that  of  Fishes,  Batrachia,  or  Lizards 
{ChamcBleo)  ;  it  is  a  simple  connective-cell  charged  with  pigment,  and 
possessing  to  a  high  degree  the  power  of  protruding  amceboid  pro- 
cesses from  the  centre  of  its  amorphous  central  mass.  All  the  activity 
is  seated  in  the  chromatophore  itself,  and  the  surrounding  tissues  take 
no  part  in  accomplishing  its  movements ;  in  fact,  it  may  be  well  com- 
pared to  an  amoeba,  charged  with  pigment,  and  independent  of  the 
dermis  which  incloses  it. 

This  amoeba,  however,  is  under  the  influence  of  the  nervous 
system,  as  the  observations  and  experiments  of  BrUcke,  Bert,  and 
others  have  already  demonstrated ;  but  it  is  not  possible  to  agree  with 
Harting  in  thinking  that  the  radiating  fibres  seen  in  Cephalopods  are 

♦  Biol.  Centralbl.,  iii.  (1883)  pp.  14-20. 
t  Gomptes  Bendus,  xovi.  (1888)  pp.  655-8. 
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nerroiB  terminatioiis ;  they  are  nothing  more  than  mere  fibres  of  con- 
nective  tissue,  which  have  no  connection  with  the  chromatophore. 
Henceforward  the  chromatophores  of  the  Cephalopoda  will  not  be 
allowed  to  form  an  exception  to  the  general  rale  that  muscular  fibres 
neyer  become  inserted  into  cells,  connective  or  other,  and  the  whole 
phenomena  of  their  change  in  coloration  will  be  brought  into  asso- 
ciation with  what  is  seen  in  other  forms. 

Deep-^Slea  Solenoconcha.* — P.  Fischer  points  out  that  the  moUus- 
can  fauna  of  great  depths  is  characterized  hy  the  great  abundance  of 
individuals,  but  the  small  number  of  genera  and  families ;  among  the 
Mollusca  best  represented  are  the  Solenoconcha  or  Scaphopoda,  opis- 
thobranch  and  prosobranch  Gasteropoda  and  Lamellibranchs.  The 
first  of  these  seem  to  be  well  adapted  for  living  in  the  bottom  of  the 
ocean;  ordinarily  without  eyes,  they  capture  by  the  aid  of  their 
tentacular  filaments  the  surrounding  Foraminifera ;  they  would  seem 
to  be  present  in  great  numbers,  and  the  best  represented  species  is  the 
DenUdium  agile,  described  by  Sars  from  dredgings  in  the  Northern 
Seas.  A  gigantic  specimen,  dredged  by  the  '  Travailleur,'  and  now 
named  D,  ergaeticum,  was,  when  alive,  more  than  9  cm.  long,  and  its 
shell  is  very  thick  and  solid;  another,  which  was  probably  still 
larger,  cannot  be  specifically  distinguished  from  an  Italian  pliocene 
fosttl,  and  other  cases  of  the  same  kind  lead  to  the  belief  that  many 

Sliocene  fossils  supposed  to  be  extinct  still  live  at  the  bottom  of  the 
lediterranean.  Indeed  the  pliocene  Mediterranean  must  have  had  a 
contour  and  fauna  very  little  different  from  that  of  to-day,  though 
there  must  have  been  a  great  difference  in  the  Southern  European  sea 
of  the  miocene  period. 

Vascular  System  of  Haiadss  and  Hytilid8B.t— In  this  essay  H. 
Griesbach  considers  the  vascular  system  and  the  ingestion  of  water  in 
some  LameUibhinchs.  He  finds  that  the  peripheral  tracts  of  the 
vascular  system  are  not  closed,  but  that  between  the  arterial  and 
venous  portions  there  are  intercalated  spaces  without  walls  or  endo- 
thelium—that  is,  lacunsB  in  the  gelatinous  tissue.  True  capillaries 
are  never  found,  except  in  the  gUls  of  a  few  forms,  among  Lamelli- 
branchs. The  venous  portion  of  the  vascular  system  is  complete,  and 
represents  the  remainder  of  the  ccelom,  while  the  lacmue  are  coelom 
jHir  excellence.  The  so-called  vesicles  of  Langer,  or  mucous  cells 
of  Flemming,  do  not  exist  as  such,  but  are  the  true  lacunao.  In  the 
interior,  as  at  the  periphery,  the  vascular  system  is  not  closed,  but 
it  there  communicates  with  the  surrounding  medium.  The  fluid 
circulated  in  the  vascular  system  is  a  mixture  of  hsBmal  constituents 
and  water.  The  water  enters  by  the  port  aquiferi^  and  passes  out 
through  the  organ  of  Bojanus.  There  is  no  special  water-vascular 
system,  but  the  ingestion  is  a  constant  phenomenon. 

After  pointing  out  the  present  condition  of  the  question,  the 
author  gives  a  detailed  account  of  the  work  of  his  predecessors,  and 
then  proceeds  to  adduce  fsusts  in  favour  of  the  above-mentioned  con- 

*  Oomptet  BendDf,  xcvi.  (1883)  pp.  797-9. 
t  Zeitschr.  f.  Wiss.  Zool.,  xxxviii.  (1883)  pp.  1-44  (1  pi.). 
Ser.  2.— Vol.  III.  2  A  , 
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cloBions.  Much  of  what  is  of  yalne  in  his  history  of  the  Tasoohur 
system  will  be  found  to  be  due  to  his  recognition  of  the  fact  that,  in 
this  question,  there  is  a  limit  to  macroscopical  inquiries,  and  that  the 
assistance  of  the  Microscope  is  necessary.  He  has  thus  been  able  to 
make  out  the  great  size  of  the  so-called  capillary  tubes.  By  the  aid 
of  experiment  he  was  able  to  depriye  the  heart  of  the  greater  part  of 
its  blood,  and  to  force  on  himself  the  question,  whither  has  that  blood 
gone  ?  and  in  this  to  conyince  himself  of  the  presence  of  haunal  spaces 
in  the  gelatinous  tissue. 

The  blood  in  the  lacunar  system  would  appear  to  be  gradoally 
collected  from  the  most  various  parts  of  the  body  by  venous  vessels ; 
from  the  lacunas  of  the  foot  and  of  the  anterior  portion  of  the  mantle, 
it  passes  into  the  iruncua  venoatu,  which  lies  below  the  rectum,  and 
opens  into  the  pericardium.  The  veins  are  true  vessels,  with  a  lining 
of  endothelium,  but  they  are  not  so  highly  dififerentiated  as  Ib  the 
arterial  portion.  Although  there  can  be  no  doubt  that  the  vasonlar 
system  of  Lamellibranchs  is,  in  all  its  parts,  capable  of  enormous  ex- 
tension, there  does  not  appear  to  be  any  sufficient  ground  for  believing 
that  there  is  a  special  tissue  at  the  points  where  this  extension  more 
particularly  takes  place.  For  this  we  must  look  especially  to  the 
preseoce  of  lacunar  spaces.  As  to  the  arrangement  of  these  last,  it 
does  not  seem  possible  at  present  to  arrive  at  any  generalizations. 
The  author  points  out  the  differences  between  true  capillaries  and 
such  lacunas  as  those  which  he  describes. 

A  suitable  object  for  the  study  of  the  ingestion  is  afforded  by 
Cydas  cornea,  examined  by  low  power,  when  placed  in  a  watch-glass. 
The  cilia  will  be  foimd  to  be  in  active  movement,  working  at  the 
respiratory  cavity  from  without  inwards,  and  in  a  reverse  direction  at 
the  cloacal  orifice.  Experiments  with  carmine  will,  if  rapidly  per- 
formed, make  this  still  more  obvious.  The  author  enters  into  an 
account  of  the  best  way  of  observing  the  phenomena,  and  ci  the 
special  experiments  which  he  undertook. 

The  Naiadas  have  three  port  aquiferi  in  the  foot,  and  by  these  the 
water  passes  directly  into  the  blood ;  the  slit-like  pores  in  MylUus  and 
Dry88ena  lead  into  a  canal-like  duct,  which  is  wider  in  the  former 
than  in  the  latter ;  in  both  we  find  a  ciliated  cylindrical  epithelium 
surroundiug  the  pore.  The  duct  appears  to  be  nothing  more  than  a 
lacuna,  with  which  a  number  of  vascular-like  lacunas  are  connected, 
and  the  whole  water-tube  is  traversed  by  numerous  muscular  fibrils, 
to  the  presence  of  which  the  vascular  appearance  of  the  lacunas  may 
be  ascribed.  The  author  believes  that  this  ingestion  of  water  is  a  true 
part  of  the  respiratory  activity  of  the  Lamellibranchs,  and  he  thinks 
that,  of  necessity,  the  action  must  be  a  constant  or  permanent  one. 

Generative  Organs  of  the  Oj^ster.*— After  an  elaborate  biblio- 
graphical account,  P.  P.  0.  Hoek  investigates  the  strooture  of  these 
organs  in  detaiL 

He  finds  that  the  reproductive  organ  of  the  oyster  oonsiBtB  of  the 
genital  gland,  and  its  efferent  duets,  without  any  accessory  oxgsas. 

•  Tijdachr.  N«d«rl.  Dierk.  Ver.,  Suppl.  1 1  (1883)  268  pp.  (1  pl.> 
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The  gland  is  not  oompact  and  confined  to  a  definite  area,  bnt  it  extends 
over  nearly  the  whole  of  the  part  which  may  be  strictly  called  the 
trunk.  Separated  from  the  integument  by  a  delicate  layer  of  con- 
neotive  tissne,  it  forms  a  system  of  ducts  which  anastomose  with  one 
another,  and  have  their  inner  wall  developed  into  caecal  processes 
which  are  set  vertically  to  the  surface  of  the  body,  and  extend  into 
the  connective  tissue. 

The  genital  products  are  developed  on  the  walls  of  the  csBca,  and 
Bpermatozoa  and  ova  are  developed  side  by  side  in  the  same  csBcum. 
They  appear  to  arise  from  epithelial  cells  which  may  be  considered  as 
the  sister-cells  of  those  which  invest  the  walls  of  the  genital  ducts. 
Their  prime  origin  would  appear  to  be  ectodermal,  and  it  is  a  very 
difficult  matter  to  make  out  any  mesenchymatous  portion.  As  in 
other  cases,  a  cell  is  entirely  metamorphosed  into  an  egg-ceU,  while 
the  spermatozoa  arising  from  one  mother-cell  form  a  characteristic 
ftggrogfttion.  The  ducts  of  the  gland  communicate  either  directly  or 
indirectly  with  a  chief  efferent  duct,  which  opens  at  the  anterior 
termination  of  a  cleft  which  extends  alon^  the  muscle  of  the  valves. 

The  organ  of  Bojanus  so  far  agrees  with  the  genital  organ  that  it 
is  not,  as  in  other  Lamellibranchs,  compact,  but  is  formed  of  an  assem- 
blage of  ducts  and  caaca,  which  form  a  flattened  layer  of  great  extent, 
but  of  slight  thickness.  The  wall  of  the  cavity  into  which  the  pro- 
ducts of  these  two  glands  open  also  has  an  excretory  function,  and  it 
may  therefore  be  spoken  of  as  the  urinary  chamber,  and  its  dacts  as 
the  ureter.  There  is  no  communication  between  the  orifices  of  the 
genital  and  renal  organs.  The  '^ reno-pericardiao  canal''  effects  a 
oommunication  between  the  urinary  chamber  and  the  pericardium,  and 
it  seems  probable  that  the  auricles  have  some  excretory  function. 

At  the  time  when  the  ova  are  laid  they  are  not  only  fecundated 
but  have  passed  through  the  earlier  stages  of  segmentation,  but  the 
sperm  necessary  for  this  fecundation  does  not  arise  from  the  same 
oyster.  The  water  which  passes  over  these  Molluscs  brings  from 
oysters  the  escaped  spermatozoa ;  some  of  these  pass  into  the  cavity 
of  the  nuuitle,  penetrate  the  generative  orifice,  and  not  only  make 
their  way  into  the  principal  duct,  but  also  into  the  larger  branches 
connected  with  it.  The  oysters  of  the  Eastern  Scheldt  may  have  fry 
in  their  gills  when  they  are  only  two  years  old,  but,  as  a  rule,  the 
oysters  with  fry  are  older  Uian  this,  and  those  of  four  or  five  years 
have  the  most  Similarly,  oysters  two  years  old  may  produce  sperma- 
tozoa, but  as  arule,  these  last  arise  from  older  forms.  As  has  already 
been  diseovered,  oysters  of  one  year  may  develope  spermatozoa,  and 
we  find  in  the  Eastern  Scheldt  that  the  number  of  oysters  which 
develope  spermatozoa  is  larger  than  that  of  those  which  give  rise  to 
ova.  The  eggs  of  a  mature  oyster  are^  if  properly  developed,  all  laid 
at  onoe ;  the  spermatozoa  seem  to  be  evacuated  during  a  fonger  period. 
The  evacuation  of  ova  appears  to  exceed  that  of  spermatozoa.  Culti- 
vation does  not  show  itself  favourable  to  the  procreative  capabilities 
of  the  oyster.  In  old  examples  the  liver  is  much  more  developed  than 
in  younger  specimens,  and  this  in  correlation  with  the  degeneration 
of  the  reproductive  organs. 

2  A,2       . 
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MoUuscoida. 

Deyelopment  of  Ova  in  Ascidians.* — A.  Sabatier,  who  has  inyesti- 
gated  a  hrge  nninber  of  Ascidians,  finds  that : — 

The  ovary  is  composed  at  first  of  nuclei  arising  from  the  mesoderm 
and  connected  together  by  a  small  amount  of  clear  intermediate  sab- 
stances.  This  stmctore  is  seen  in  the  adnlt  in  those  regions  of  the 
ovary  in  which  there  is  a  fresh  formation  of  ova.  The  ovnm  arises 
primitively  from  one  of  the  corpuscles  of  this  tissue,  and  this,  in 
which  one  or  two  granulations  appear  to  form  nucleoli,  constitutes  the 
nucleus  of  the  future  egg.  Around  this  a  layer  of  transparent  colour- 
less protoplasm  becomes  arranged,  and  thus  the  essential  elements  of 
the  egg  are  connected  together.  A  delicate  membrane,  which  appears 
to  arise  from  the  intermediate  substance  of  the  embryonic  connective 
tissue  of  the  ovary,  forms  a  capsule  for  the  egg.  Below  this  and  on 
the  surface  of  the  yolk,  cellular  elements  arise  ;  these  are  formed  in 
the  yolk  and  not  from  outside  it  Below  them  and  at  their  expense 
is  developed  a  second  vitelline  membrane.  The  so-called  granular 
cells  are,  as  Euppfer  and  Semper  have  taught,  likewise  of  vitelline 
origin  ;  the  intra-vitelline  corpuscles  are  also  not  immigrated  bodies, 
but  they  owe  their  origin  to  a  concentration  of  granules  within  the 
yolk  itself. 

Stmotnre  of  Ovary  of  Phalla8iad8B.t — ^L.  Boule,  after  stating 
that  he  is  able  to  confirm  the  accounts  given  by  Fol  and  Sabatier  of 
the  ova  of  Oiona  intestinaUs^  states  that  the  ovules  are  derived  from 
endothelial  cells,  which  have  a  protoplasmic  layer  around  their 
nucleus  and  an  external  enveloping  membrane ;  this  last  becomes  the 
very  delieate  vitelline  membrane,  while  the  protoplasm  and  nucleus, 
increasing  in  size,  form  the  yolk  and  the  germinal  veside.  The  ovules 
may  be  found  at  all  stages  of  development  and  appear  to  radiate  round 
a  centre  of  formation.  We  may  then  see  that  the  germinal  vesicle  of 
young  ova  contains,  in  addition  to  the  large  nucleolus,  two  or  three 
smaller  nucleoli  ;  in  larger  eggs  there  are  five  or  six ;  gradually  these 
approach  the  periphery,  and  appear  to  pass  to  the  exterior.  Those 
that  pass  into  the  yolk  may  be  further  traced  as  cells  of  the  egg- 
covering,  and  the  testa  thus  formed  may  be  looked  upon  as  a  remnant 
of  the  ovular  excretion  which  has  produced  the  follicle ;  in  some  cases 
the  last  formed  ^  nuclei  "  are  sufficiently  numerous  to  form  a  complete 
layer  of  the  testa,  while  in  others  they  only  produce  separate  masses. 
This  phenomenon  is  the  cause  of  variation  in  the  appearance  of  the 
ova  of  different  species  of  Ascidians,  and  in  some  cases  of  different 
individuals. 

Embryonic  Deyelopment  of  Salpidffi.t— W.  Salensky  finds  that 
in  the  earliest  stages  the  processes  of  maturation  of  the  ovum  of  Salpa 
consists  in  the  shortening  of  ihe  ovarian  pediole,  and  in  the  formation 
of  polar  cells  whidi  njfpmr  before  the  process  of  shortening  is  com- 

♦  Comptes  Rendufl,  xcvi.  (1883)  pp.  799-801. 

t  Ibid.,  (1888)  pp.  1069-72. 

X  MT.  Zool.  IStat  Neapel,  iv.  (1882)  pp.  90-171  (12  pis.). 
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pleted.  This  phenomenon  leads  to  the  sapposition  that  fertilization 
takes  place  some  time  after  the  development  of  the  polar  cells,  and 
this  view  is  supported  by  the  fact  that  spermatozoa  only  appear  in 
the  ovidnct  when  that  shortening  is  over.  After  the  ova  consist  of 
four  parts  the  follicular  cells  begin  to  proliferate,  and  completely 
surround  the  blastomeres,  forming  the  chief  mass  of  the  embryonic 
cells.  In  connection  with  the  oyarian  products  there  appears  an 
epithelial  investment,  derived  from  the  thickened  portion  of  the  wall 
ii  the  respiratory  cavity,  which,  later  on,  separates  into  an  ectodermal 
and  a  placental  portion,  and  plays  an  important  part  in  the  formation 
of  the  embryo.  Cleavage  goes  on  very  slowly ;  the  oviduct  continues 
to  shorten,  and  ends  by  converting  the  follicle  into  a  saccular  structure, 
to  the  inner  surface  of  which  the  cells  become  attached.  As  the 
oviduct  contracts,  the  follicle  passes  into  the  cavity  of  the  ectodermal 
portion  of  the  epithelial  outgrowth,  and  concludes  by  completely 
filling  it.  After  Uie  separation  of  the  epithelial  outgrowth  has  com- 
menced the  wall  of  the  respiratory  cavity  rises  up  around  its  base,  in 
the  form  of  a  fold,  which  later  on  embraces,  with  the  placenta,  the 
whole  of  the  embryo. 

The  author  points  out  that  these  results  do  not  agree  with  those  of 
Todaro,*  whose  observations  he  discusses  in  some  detail. 

The  processes  just  described  may  be  regarded  as  those  of  the  first 
developmental  period,  and  we  now  come  to  a  description  of  the  external 
form  cdT  the  embryo  in  its  different  stages.  The  body  is  at  first  pyra- 
midal in  form,  it  then  increases  in  length  and  breadth  more  than  in 
height,  and  so  becomes  flattened  out;  a  little  later  the  placenta 
becomes  gradually  separated  from  the  embryo,  until  at  last  they  are 
only  connected  together  by  a  short  round  stalk,  which  itself  &ially 
disappears.  Hand  in  hand  with  these  changes  the  rudiments  of  the 
organs  begin  to  be  laid  down ;  the  heart  appears  very  early,  and  the 
pericardiac  cavity  is  at  first  very  large.  The  boundaries  of  the  respi- 
ratory cavity  are,  at  first,  very  difficmt  to  make  out,  as  it  is  filled  with 
and  lies  in  a  mass  of  follicular  cells.  The  internal  cell-mass  is 
gradually  absorbed,  when  the  outer  contours  of  the  cavity  become,  of 
course,  better  marked.  Simultaneously  with  the  appearance  of  the 
egestive  orifice  we  get  the  first  signs  of  the  musculature  of  the  body. 
This  arises  in  the  form  of  eight  muscular  bands  which  commence  at 
the  upper  end  of  the  body  and  extend  to  about  its  middle.  Somewhat 
later  we  see  the  commencement  of  the  ventral  folds,  which  gradually 
pass  into  the  lower  wall  of  the  respiratory  cavity.  The  enteric  caniJ 
is  one  of  the  last  organs  to  appear,  and  the  nerve-ganglion  can  only 
be  made  out  with  difficulty  before  it  has  assumed  the  form  of  a  vesicle 
and  lost  its  relations  to  the  outer  cell-layers.  The  elseoblast  is  not 
developed  early  but  grows  rapidly  so  soon  as  it  has  begun  to  put  in 
an  appearance.  The  history  of  these  organs  is  carefully  discussed, 
and  several  points  of  disagreement  with  the  accounts  given  by  Todaro 
appear  in  its  course. 

In  the  latest  periods  of  d^elopment  we  find  a  thickening  of  the 
follicular  wall,  and  the  definite  formation  of  the  organs.     In  conse- 

*  See  thlB  Joamal,  iii  (1883)  p.  41. 
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qnence  of  this  thickenlDg  the  secondary  follicular  oayity  is  compleielj 
filled  by  cells,  and  forms  a  mass  between  and  from  which  the  muscles 
and  the  blood  are  derived;  it  may,  therefOTC,  be  looked  npon  as 
analogous  to  the  mesoderm,  from  which  it  is  to  be  distingnished  hj 
the  iaei  that  it  Ukes  no  part  in  the  formation  of  the  heart.  The 
embryo,  at  this  period,  increases  in  length  and  approaches  its  definite 
form. 

The  preceding  obserrations  deal  witii  what  has  been  seen  in  Salpa 
pinnatOy  and  in  concluding  his  account  of  the  latest  development  of  uie 
organs,  Salensky  directs  attention  to  the  history  of  its  nervons  system, 
which  is  important  for  the  early  connection  which  obtains  between 
the  rudimentary  nervous  system  and  the  enteric  tract. 

The  history  of  Salpa  africana  is  not  so  fully  dealt  with  as  that 
of  8,  pinnaiay  but  an  opportunity  is  taken  to  refer  to  the  services 
rendered  by  Barrois,  and  to  point  out  the  differences  in  the  two  sets  of 
observations.  ^The  important,  or  apparently  important,  distinction 
between  8.  africana  and  S.pinnaia  lies  in  the  presence  of  a  body-cavity 
in  the  former ;  this  would  seem  to  depend  on  the  greater  poverty  of  cells 
in  part  of  the  mesoderm,  and  in  the  absence  of  that  proliferation  of  the 
cells  of  the  wall  of  the  follicle  to  which  attention  has  already  been 
directed  in  speaking  of  8,  pinnaia.  In  other  words,  the  embryos  of 
8.  pinnata  are  provided  with  a  body-cavity,  but  it  is  very  early  filled 
up  with  cells.  The  paper  concludes  with  a  few  words  on  the  characters 
of  the  placenta,  and  speaks  in  terms  of  approbation  of  Barrois'  work 
on  this  subject. 

Anatomv  and  Histology  of  Brachiopoda  Testicardinia.* — J.  F. 
van  Bemmelen,  after  an  exhaustive  survey  of  the  work  of  preceding 
students  of  this  group,  deals  in  detail  with  the  various  organs. 

Treating  of  the  shell,  he  finds  that  the  perforations  in  it  do  not 
alter  with  age,  and,  since  new  canaliculi  are  not  formed,  it  follows 
that  the  shell  of  the  Brachiopoda  does  not  grow  by  intussusception, 
but  only  at  the  margin.  The  so-called  sbell-papillffi  have  often 
been  compared  with  the  vascular  outgrowths  in  the  cellulose-mantle  of 
the  Tunicata,  but  as  the  spaces  in  the  former  do  not  communicate  with 
the  vessels  in  the  mantle,  it  is  obvious  that  no  close  comparison  is 
possible  between  the  two  sets  of  organs.  The  shell  of  the  Brachiopoda 
is  only  a  cuticular  structure,  comparable  to  that  of  Annelids  and 
Arthropods,  and  is  not  of  the  same  nature  as  that  of  the  MoUusca, 
which  arises  from  a  shell-gland. 

The  proper  body-wall  is  to  be  distinguished  from  the  mantle  ;  the 
ectoderm  forms  a  single  layer  of  epithelial  cells  which  have  large 
nuclei,  but  are  themselves  relatively  small.  The  layer  of  connective 
tissue  consists  of  a  true  supporting  substance  lying  between 
the  ectoderm  and  the  parietal  mesoderm;  varying  in  thickness, 
according  to  its  relations  to  different  organs,  it  has  always  a  homoge- 
neous structure  with  interspersed  connective-tissue  cells.  Distinct 
bands  of  tissue  are  to  be  made  out  in  some  genera,  but  they  all  seem 
to  be  nothing  more  than  differentiations  of  the  homogeneous  supporting 

•  Jen.  ZeiUchr.  f.  Naturwiw.,  ix.  (1882)  pp.  88-161  (5  pis.). 
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■abttanee;  and  this  remark  applies  even  to  the  "  stalk."  Thecompli- 
oated  laoonar  system,  described  by  Hancock,  would  appear  to  be 
merely  due  to  the  mode  of  connection  of  the  stellate  connective-tissne 
cells ;  and  this  is  the  more  probable  as  an  explanation,  since  Hancock, 
in  his  Tery  careful  account,  never  mentions  the  connectiye-tissue 
elements.  To  the  author  just  mentioned  we  owe  our  first  exact  know- 
ledge of  the  neryoos  system  of  this  group.  On  either  side,  the  wall 
cf  the  pharynx  gives  rise  to  a  fold  which  carries  the  oesophageal 
ring;  below  the  pharynx  is  the  ventral  ganglion,  in  which  we  find 
two  continuous  lateral  aggregations  of  ganglionic  cells,  connected  with 
one  another  by  nerve-fibres.  From  this  were  is  given  ofi^  on  either 
side,  a  thick  nerve  which  at  once  divides  into  two  branches;  one 
of  these,  the  thicker,  passes  to  the  dorsal  half  of  the  mantle,  the  other 
^and  thinner)  to  the  commissure.  The  lateral  commissures  curve  over 
in  front  of  tlie  pharynx,  towards  the  body-wall,  and  thence  pass  into 
a  nerve-cord,  which  extends  into  the  walls  of  the  arms  and  expands, 
above  the  mouth,  into  a  ganglion.  It  follows,  therefore,  that  there  are 
sapra-OBSophageal  arm-nerves,  and  these  are  much  larger  than  the 
snb-OBSophageal.  After  describing  the  minute  structure  of  the  parts 
of  the  nervous  system,  the  author  passes  to  the  genital  organs. 

Here,  again,  we  find  the  remarkable  researches  of  Hancock  duly 
noted ;  but  the  more  modem  author  has  been  able  to  make  out  that 
there  is  no  sharp  distinction  between  the  epithelium  of  the  budy- 
cavity  and  the  ovarian  cells ;  and  that,  therefore,  the  ova  of  the 
Brachiopoda  may  be  said  to  be  metamorphosed  coelomic  cells.  It 
is  true  also  of  the  spermatozoa  that  they  arise  from  a  germinal 
epithelium  which  is  cUrectly  continuous  with  the  epithelium  of  the 
body-cavity.  This  coslom  is  lined  by  a  single  layer  of  flattened 
epitiielial  cells,  and  the  genital  glands  are  plaodd  in  folds  of  the  sup- 
porting substance,  in  which  cavities  are  developed.  It  seems  certain 
that  the  Brachiopoda  Testicardinia  have  the  sexes  separate. 

The  muscles  consist  of  parallel  simple  fibres  of  contractile  sub- 
stance, which  for  the  most  part  are  not  connected  together,  and  which 
apparently  extend  through  the  length  of  the  whole  muscle.  Nuclei  are 
to  be  found  on  their  outer  side,  and  these  are  surrounded  by  a  very 
small  amount  of  granular  protoplasm.  The  only  difierence  between 
the  plain  and  striated  muscles  is  to  be  seen  in  the  structure  of  the 
latter. 

Coming  to  the  discussion  of  the  systematic  position  of  these 
difiLcult  forms,  the  author  finds  that,  in  the  histological  structure  of 
their  body-wall,  musculature,  and  genital  organs,  they  present  ail  the 
characters  of  the  Enterocoelia  of  the  Hertwigs ;  the  mesenchymatous 
layer  is  but  feebly  developed. 

Instead  of  being  allied  to  the  MoUusca,  they  appear  to  present  the 
closest  resemblance  to  the  Ch»tognatha.  Not  only  do  the  ectoderm, 
the  enteric  canal,  and  the  body-cavity  present  just  the  same  develop- 
mental history,  hot  in  both  we  observe  a  feeble  development  of  connec- 
tive tissue ;  the  only  differentiation  in  this  layer  is  the  formation  of 
supporting  fibres.  Further,  we  find  that  epithelia  are  always  simple, 
and  the  generative  products  are  directly  produced  from  one  of  them 
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A  similar  kind  of  agreement  is  to  be  seen  in  the  minute  stmctore  of 
the  neryous  system ;  in  both  the  ganglia  are  made  np  of  simple 
small  nerve-cells  and  nerve-fibres ;  the  latter  alone  form  the  periphe«d 
tracts,  and  these  are  simple  flat  bands.  The  resemblance  in  the  mode 
of  forming  plexnses  is  no  less  striking.  The  nerrons  plexos  nnder 
the  ectodermal  epithelium  of  the  arms  of  the  Brachiopoda  is  to  be 
compared  to  the  stellate  ganglionic  cells  connected  with  Uie  neighbour- 
ing nerve-trunks  which  are  to  be  found  under  the  epidermis  of  the 
Ghsstognatha.  As  is  well  known,  both  the  groups  under  discussion 
exhibit  the  formation  of  an  enterocoele ;  both  present  a  very  symme- 
trical structure,  and  have  a  spacious  coBlom.  The  segmentation  into 
three  metameres  in  the  Brachiopoda  is,  in  the  adult,  ^diibited  by  the 
gastroparietal  and  ileoparietal  bands ;  in  both  groups  the  second  and 
third  metameres  stand  in  relation  to  the  reproductive  organs.  The 
vasa  deferentia  of  the  Chaetognath  belong  as  much  to  the  type  of  seg- 
mental organs  as  the  infundibular  ducts  of  the  Brachiopod.  In  both 
groups  we  find  the  enteric  canal  supported  by  dorsal  and  ventral 
mesenteries ;  in  both,  the  central  organ  of  the  nervous  system  consists 
of  an  oesophageal  ring  with  an  upper  and  a  lower  pair  of  ganglia. 
From  the  latter  arise  two  large  nerve-trunks  which  pass  backwards 
and  branch  largely,  without,  however,  giving  any  signs  of  a  ladder- 
shaped  nerve-cord.  The  upper  ganglion  of  the  Brachiopod  inner- 
vates the  arms  and  that  of  the  Chaatognath  the  short  tentacles. 
Though  there  is  a  difference  in  the  characters  of  the  sensory  organs, 
there  are  indications  of  a  degeneration  of  these  parts  in  the  Brachiopod. 
The  important  differences  are  the  possession  by  the  Brachiopod  of  a 
shell  and  of  a  stalk ;  but  the  former  has  been  shown  to  be  merely  a 
thickening  of  the  cuticle,  and  the  secondary  value  of  the  latter  is 
spoken  to  by  the  differences  between  the  Testi-  and  Eoardines. 

Arthropoda. 
a.  Inseota. 

Early  Developmental  Stages  of  Ovum  in  Insecta.* — Dealing  first 
with  the  Hymenoptera,  A.  Weissmann  finds  that  in  Bhodites  rosm 
the  shell  of  the  mature  egg  is  provided  with  a  long  peduncle ;  the 
germinal  vesicle  is  replaced  by  a  transparent  nucleus,  the  first  seg- 
mentation-nucleus, devoid  of  a  membrane.  The  yolk  contracts,  and 
the  nucleus  becomes  a  whitish  streak,  which  divides  into  two  halves ; 
these  shorten,  constituting  the  '^  polar  nuclei  **  of  the  author ;  they 
perform  amoeboid  movements;  the  posterior  nucleus  gives  rise,  by 
elongation  and  fission,  to  about  thirty  nuclei.  The  nuclei  now 
migrate  to  the  periphery  and  become  surrounded  by  the  yolk,  which 
forms  a  superficial  layer  to  the  ovimi,  and  soon  assumes  a  cellular 
character,  forming  the  blastoderm,  the  cells  of  which  are  uniform  in 
character,  and  all  have  a  large  nucleus  directly  invested  by  deutoplasm- 
mmules ;  the  periphery  of  the  cell  is  formed  of  clear  protoplasm. 
The  anterior  polar  nucleus  buries  itself  in  the  yolk  at  the  period  at 

*  Beitiage  z.  Anat.  u.  Phydol.  aU  Festgabe  Jacob  Henle,  Bonn,  1882.    Cf. 
Rev.  Sci.  Nat.,  ii.  (1882)  pp.  135-9. 
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whioh  the  nuclei  derived  from  its  fellow  migrate  to  the  oironmferenoe ; 
it  then  divides  in  the  same  ^manner  as  the  posterior  nnclens,  pro- 
ducing a  long  line  of  nuclei,  which  are  directly  invested  with  proto- 
plasm, and  constitute  the  vitelline  cells.  The  hlastoderm  of  the 
ventral  aspect  thickens,  forming  the  ventral  plate,  while  it  hccomes 
attenuated  dorsallj ;  the  amnion  makes  its  appearance  as  a  single  fold 
or  prolongation  of  the  dorsal  part  of  the  head  end,  consisting  of  a  singlo 
layer  of  cells  extending  round  to  the  ventral  side.  Shortly  after  the 
amnion  is  formed,  the  germinal  plate  hecomes  grooved  by  a  transverse 
linear  furrow,  which,  after  deepening,  remains  stationary  for  a  time, 
and  then  disappears ;  it  is  considered  by  Weissmann  as  a  gastric  in- 
vagination homologous  with  the  longitudinal  groove  found  in  other 
insects.  The  mouth  and  cephalic  constriction  then  appear,  and  a  little 
later  the  proctodaBum.  At  first  sight  the  mesoderm  seems  derived 
wholly  from  the  so-called  vitelline  cells ;  but  in  reality  it  is  derived 
from  certain  globose  cells  from  the  middle  of  these,  behind  the 
transverse  groove  and  near  the  anterodorsal  aspect,  which  become 
detached,  and  range  themselves  below  the  blastoderm  as  a  definite 
layer. 

The  mesenteron  is  bounded  by  large  granular  endodermic  cells 
which  inclose  the  remains  of  the  yolk. 

At  the  moment  of  hatching  the  larva  has  thirteen  segments ;  it 
oannot  be  determined  whether  the  anterior  division  corresponds  to  a 
single  segment,  or  to  the  whole  head,  as  in  all  insects  but  the  Muscidce. 
Three  pairs  of  tubercles,  placed  behind  the  mouth,  are  the  rudiments 
of  the  mouth-organs :  the  first  pair  form  the  mandibles ;  the  second, 
which  become  rudimentary,  represent  the  maxillary  palps ;  the  third 
pair  fuse  into  a  median  plate,  which  protects  the  mandibles.  The 
antennsB  appear  as  tubercles  on  the  procephalic  lobes,  and  remain  in 
this  condition  during  larval  life.  No  trace  of  limbs  occurs  on  the 
segments  of  the  body  at  any  stage. 

JBiorAua  apiera  differs  from  Ehodites  in  developing  a  vitelline 
membrane;  as  in  BhoditeSy  the  yolk  penetrates  into  the  peduncle  of 
the  egg,  but  it  is  retracted  again.  The  first  segmentation-nucleus 
lies  in  a  transparent  mass  of  protoplasm  situated  at  the  anterior  pole ; 
after  performing  amoeboid  movements,  it  elongates  in  a  transverse  or 
oblique  direction,  and  divides  into  the  two  polar  nuclei,  and  almost 
immediately  after  this  the  posterior  of  the  two  itself  begins  to  divide, 
while  the  anterior  remains  for  a  time  inactive,  and  then  divides ;  the 
two  sets  of  nuclei  derived  thus  are  indistingu'shable.  It  appears  that 
when  about  100  nuclei  have  been  thus  formed  they  become  the  centres 
of  cells,  part  of  which  move  to  the  surface  and  form  the  blastoderm. 

The  anterior  cells  of  this  membrane  emit  slender  anastomosing 
pseudopodia  like  those  of  Radiolaria,  which  project  into  the  space 
beneath  the  vitelline  membrane,  but  disappear  after  a  short  time. 
The  amnion  is  formed  as  in  Bhoditea ;  no  gastric  invagination  has 
been  observed;  the  development  of  the  segmental  appendages  cor- 
responds with  that  of  Bltodiies,  and  here  also  there  are  no  thoracic 
appendages ;  the  small  anterior  segment  of  the  larva  represents  the 
entire  head. 
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D^^tera, — ^In  Ohironomnu  sp.  the  freshly  laid  ova  show  a  con- 
siderable contraction  of  the  yolk  to  have  taken  place ;  a  snperficial 
layer  of  protoplasm  is  also  distinctly  differentiated.  Before  the 
formation  of  any  traces  of  a  blastoderm,  masses  of  protoplasm,  with 
or  without  nuclei,  become  detached  (usually  at  the  anterior  pole),  and 
subdiyide,  thus  forming  polar  globules.  Later  are  formed  the  polar 
cells,  a  mass  of  twelve  cells,  at  the  posterior  pole.  The  plasmatic 
cortex  is  now  occupied  by  nuclei,  and  takes  on  a  cellular  character, 
forming  the  blastoderm ;  after  this  an  anterior  nucleus  buries  itself 
in  the  vitellus,  and  there  divides,  as  in  Ehodiles. 

Orihoptera. — In  OryUotalpa  the  ova  are  large,  and  there  is  no 
plasmatic  cortex.  Oells  composed  of  dear  protoplasm  are  foimd  in 
the  yolk  soon  after  fertilization ;  they  make  their  way  to  the  surface 
and  there  divide,  forming  islands  of  smaller  cells;  these  islands 
become  connected  together,  and  eventually  form  a  continuous  blasto- 
derm. 

Three  types  of  blastoderm  formation  are  distinguished  in  the 
above  insects. 

1.  OryUotalpa, — Ova  large ;  cells  appear  in  yolk  and  pass  to  the 
surface. 

2.  Bhodites,  BiorMza, — ^Free  nuclei  pass  to  the  sur&ce  and  there 
collect  around  them  cell-bodies  rich  in  nutritive  yolk. 

3.  Chiranomus. — The  nuclei  pass  to  the  surface,  to  find  there  a 
layer  of  protoplasm  already  differentiated. 

4.  The  PoduridcB  present  a  fourth  case.  The  small  ovum  forms  a 
blastodermic  sac  by  total  segmentation. 

It  is  noteworthy  that  the  nuclei  form  no  karyokinetic  figures  in  the 
process  of  division ;  their  amoeboid  movements  have  a  purely  nutritive 
object ;  the  nuclei  are  not  necessarily  centres  of  attraction  for  proto- 
plasm, for  they  remain  for  a  considerable  period  independent  of  any 
cellular  bodies. 

Innervation  of  the  Berairatory  Mechanism  in  Insects.* — Dr.  O. 
Langendorff  denies  Donhoff's  statement  that  respiratory  movements 
in  insects  cease  after  decapitation.  Experiments  on  humble-bees, 
wasps,  cockchafers,  and  dragon-flies,  show  that  these  movements  con- 
tinue in  the  abdomen  after  removal  of  the  head,  and  even  of  the 
thorax.  Indeed,  in  some  cases,  sections  of  the  abdomen  of  a  dragon- 
fly, as  small  as  one  ring  and  a  half,  continued  the  rhythmical  respira- 
tion. It  is  therefore  evident  that  the  nerve-centre  for  respiration  is 
not  in  the  head.  A  decapitated  cockchafer  breathed  for  an  hour. 
Heat  was  found  to  increase  the  activity  of  respiration  in  mutilated  as 
in  healthy  individuals.  Graphic  illustrations  are  given  of  normal 
respiration,  and  compared  witii  those  obtained  from  decapitated 
specimens. 

Histology  of  Insect  Wing-mnscl6S.t^G.  Y.  Ciaccio  finds  that  in 
most  insects  the  wing-muscles  may  be  decomposed  into  fibrillaa  (in 
others,  into  striated  fibres :  Sphinx,  Libellulaf  &c,).     In  the  former 

♦  Arch.  Anat.  u.  Phys.,  1883,  p.  80.    See  Science,  I  (1883)  pp.  816-7. 
t  Arch.  Ital.  Biol.,  it  (1882)  p.  131. 
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OAse  the  fibrilbs  are  united  into  bundles  of  Tarioos  sizes  by  a  cement- 
ing substance,  in  which  the  nuclei  lie  either  both  in  the  interior  and 
upon  the  sur^Ace  of  the  bundle  {HydrophiluSy  Dytiscus)^  or  upon  the 
surface  only  (flies).  The  bundles  are  held  together  by  tracheas,  and 
sometimes  also  by  fat-cells.  In  the  cement,  further,  are  always  found 
distinct  particles  (Aubert's  masse  grumeleuse  itUerfibrillairejy  which  do 
not  occur  in  the  other  muscles.  The  fibres  are  composed  of  fibrillsd, 
and  have  nuclei  either  upon  the  surface  (Cicada)  or  in  the  middle 
(LtbeUulai.  In  some  insects  the  fibrillaB  are  arranged  as  in  a  folded 
lamella,  tne  leaves  of  the  folds  running  out  from  the  centre  of  the 
fibre  towards  the  surface,  seen  in  cross-sections.  The  nerve-fibres 
terminate  in  motor  plates  (probably  several  for  each  fibre),  consisting 
of  a  granular  basal  substance,  in  which  are  imbedded  the  ramifications 
of  the  axis-cylinder.  The  wing-muscles  are  more  readily  dissociated 
into  fibriUffi  than  those  of  the  rest  of  the  body,  from  which  they  are 
further  differentiated  by  the  absence  of  a  true  sarcolemma. 

Flight  of  Insects.* — ^M.  Amans  thinks  that  in  the  theories  of 
artificiu  wings,  propounded  by  Marey  and  Pettigrew,  both  observers 
liave  failed  to  see  that  the  base  of  the  wing  is  formed  of  two  planes 
set  at  an  obtuse  angle  in  such  a  way  that,  when  the  wing  is  descending, 
the  posterior  plane  presents  its  concavity  to  the  column  of  air  struck. 
The  author  has  made  some  anatomical  observations  on  JEachna,  Siren^ 
and  Loeuslay  which  seem  to  confirm  his  view. 

Locomotion  of  Insects  on  Vertical  Glass  8urfaoes.t — ^H.  Dewitz 
supports  the  explanation  already  advanced  by  Blackwall  of  this  pheno- 
menon, viz.  that  a  glutinous  liquid  is  exuded  from  the  apices  of  hairs 
which  surround  the  lobes  of  the  feet  He  resorts  to  direct  observation  of 
the  living  insect,  fixing  it  feet  uppermost  to  a  glass  slide  which  is  placed 
under  the  Microscope.  By  this  means  the  ends  of  the  hairs  surround- 
ing the  lobes  of  the  feet  are  seen  to  emit  a  transparent  substance  by 
wUch  the  foot  adheres  to  the  glass  ;  if  the  foot  is  then  drawn  away, 
drops  are  seen  to  be  left  on  the  glass,  corresponding  in  position  to  the 
hairs  of  the  foot-lobes.  In  cases  where  there  are  no  hairs,  as  in  the 
bugs,  the  adhesive  material  proceeds  directly  from  pores  in  the  foot. 
Mimy  larvBB  (e.  g.  MuscidcB^  the  alder-leaf  beetle,  and  the  saltatory 
Dipterous  larvfld)  use  a  similar  substance  in  their  movements,  pro- 
bably also  half  the  total  sum  of  perfect  insects,  including  most  Diptera 
and  Hemiptera,  many  Hymenoptera  and  doleoptera,  and  probably 
those  Orthoptera  which  neitiier  leap  nor  fly. 

The  same  author  t  has  examined  the  structure  of  the  foot  of  a 
beetle,  Telephorus  dispar^  and  other  insects  with  the  same  object.  The 
hairs  on  the  foot  run  out  to  sharp  po[nts,  below  which  are  placed  the 
openings  of  the  canals.  The  glands  are  chiefly  flask-shaped  unicellu- 
lar organs,  l3ring  in  the  hypodermis  of  the  chitinous  coat ;  each  opens 
into  one  of  the  hairs ;  they  are  each  invested  by  a  structureless  tunica 
propria,  and  they  contain  granular  protoplasm,  a  nucleus  placed  at 

*  Comptes  RendoB,  xotI.  (1883)  p.  1072. 

t  SB.  UeB.  Natnrforaoh.  Freunde  (Berlin),  1882,  pp.  5>7. 

X  Tom.  oit.,  pT- 109-13. 
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the  inner  side,  and  a  vesicle,  prolonged  into  a  tube  which,  trayersing 
the  neck  of  the  gland,  is  attached  to  the  root  of  the  hair ;  the  yeeiole 
receives  the  secretion.  Each  gland  is  connected  with  a  fine  nerve- 
twig.     Secretion  is  probably  voluntary. 

In  Tdephorua  this  power  is  soon  weakened  and  not  rapidly 
renewed.  Among  the  adhesion-hairs  are  distributed  others,  supplied 
by  nervous  twigs ;  a  ganglionic  swelling  is  placed  just  below  the  end 
of  each  of  these. 

On  the  hairless  globular  tarsi  of  many  Orthoptera  almost  all  the 
cells  of  the  hypodermis  of  the  sole  form  unicellular  glands ;  each  sends 
out  a  long  fine  chitinous  tubule,  which  is  connected  with  its  fellows 
by  very  fine  hairs  and  is  continuous  with  the  chitinous  coat  of  the  foot 
and  opens  through  it  The  sole  of  the  foot  is  elastic  and  adapts  itself 
to  minute  inequities  of  surfaces ;  the  interior  of  each  tarsal  joint  is 
almost  entirely  occupied  by  an  enlargement  of  the  trachea,  which  acts 
on  the  elastic  sole  like  an  air-chamber,  rendering  it  tense  and  at  the 
same  time  pliant  The  apparatus  found  on  the  front  legs  of  the  male  of 
8ien6bothru8  eibiricus  must  have  the  function  of  causing  the  legs  to 
adhere  closely  to  the  female  by  the  excretion  of  an  adhesive  material ; 
gland-cells  and  enlarged  trachete  are  found  here  also.  The  hairs  of  the 
anterior  tarsi  of  male  Cardbi  appear  also  to  possess  the  adhesive 
function.  The  adhesion  of  pollen  to  bees  appears  to  be  similarly 
effected.  The  excretion  is  effected  from  the  glands  in  Telephorua  by 
contraction  of  the  protoplasm,  which  when  the  parts  are  teased  in  in- 
different solutions  exhibits  active  movements ;  the  secretion  has  been 
seen  to  be  driven  from  the  internal  vesicle  into  its  neck ;  many  facts 
as  to  vital  contraction  are  given  in  support  of  this  view  of  the  cause  of 
the  exudation  of  the  glutinous  matter. 

Salivary  and  Olfactory  Organs  of  Bees.* — ^P.  Schiemenz  in  this 
elaborate  paper  commences  with  the  ordinary  bibliographical  rSsumS; 
he  describes  in  detail  the  structure  of  the  parts  of  the  digestive  tract 
which  bears  on  the  question  of  the  salivary  glands,  and  discusses  their 
developmental  history  and  their  function.  He  points  out  that  all 
glands  have  to  supply  a  secretion,  and  that  the  more  the  separate  cells 
take  a  larger  share  in  this,  the  richer  the  secretion  from  a  smaller 
number  of  secreting  cells.  In  bees  there  are  two  essentially  different 
modes  by  which  this  is  effected,  and  the  two  types  may  be  appropriately 
spoken  of  as  the  intracellular,  and  the  itUerceUidar,  In  the  simplest  case 
of  the  latter  we  find  a  sac  lined  by  a  simple  layer  of  cells,  so  arranged 
that  each  cell  presents  a  proportionately  broad  surface  to  the  common 
cavity ;  the  material  is  obtained  from  the  blood  at  the  opposite  ends 
of  the  cells.  If  the  sac  elongates,  its  diameter  diminishes  and  we  get 
the  tubular  form.  In  these  two  '*  systems  "  the  cells  are  widest  in  a 
direction  parallel  to  the  lumen  of  the  sac  or  tube.  If  the  cells 
become  spheroidal,  there  is  a  proportionate  diminution  in  the  secreting 
surface,  and  efferent  canals  appear  between  the  cells.  As  a  matter  of 
fact,  glands  of  this  kind  of  construction  do,  among  the  Apidsa,  stand 
remarkably  close  to  the  saccular  or  the  tubular. 

♦  Zeitschr.  f.  Wiss.  Zool.,  xxxvUi.  (1883)  pp.  71-135  (3  pis.). 

Digitized  by  CjOOQIC 


ZOOLOGY  AND  BOTANY^  HICBOBOOFT^  BTO.  365 

The  intraoellnlar  type  obtains  in  what  the  anthor  ealls  his  first, 
fourth,  and  fifth  systems ;  here  the  cells  are  attached  to  long  stalks 
and  float  in  the  coelom ;  and  thus  it  happens  that  the  whole  of  their 
snrfiAce  is  able  to  take  np  the  necessary  matter  from  the  blood.  In 
connection  with  the  consequent  large  secretion,  secretory  canaliculi 
are  developed,  which  make  their  way  into  the  cells,  sorronnd  the 
plasma,  and  so  afford  a  correspondingly  large  snrfiftce  for  excretion. 
To  this  type  a  much  greater  secretory  activity  must  be  ascribed  than 
to  that  in  which  secretion  is  intercellular.  In  the  so-called  fourth 
system  we  find  that  the  intercellular  spaces  are  very  rare,  smd  in  the 
&rst  ( Bombus)  the  free  cells  are  arranged  in  acini.  Both  these  arrange- 
ments must  be  due  to  the  large  number  of  cells  present. 

The  autiior  concludes  that  the  so-called  crop  has,  in  honey-bees,  the 
function  of,  at  times,  completely  shutting  off  the  honey-stomach  from 
the  chyle-intestine,  while  the  small  intestine  forms  the  means  of  com- 
munication between  the  latter  and  the  rectum.  The  salivary  glands 
vary  considerably  both  in  genera  and  species,  and  it  seems  probable 
that  their  functions  are  also  very  varied.  While  one  system  of  glands 
is  formed  within  the  propria  of  the  first  portion  of  the  larval  spinning- 
glands,  two  others  are  derived  from  its  efferent  canals,  and  the  other 
two  are  fr^sh  structures  formed  by  an  invagination  of  the  epidermis. 
The  olfiuitory  mucous  gland  of  Wolff  is  salivary  in  function. 

Mimicry  of  Humming-birds  by  Moths.* — The  striking  resem- 
blance in  size,  form,  and  movements,  of  the  South- American  Macro- 
glos$a  Titan  to  humming-birds,  which  has  been  noticed  by  Bates, 
Fritz  Muller,  and  others,  and  referred  to  the  similarity  in  their  habits, 
is  believed  by  Dr.  Erause  to  be  a  case  of  protective  mimicry,  the 
moths  benefiting  by  their  resemblance  to  the  birds,  which  have  few 
winged  enemies.  The  closeness  of  the  resemblance  is  supposed  also 
to  protect  the  moths  from  the  humming-birds,  which  always  give 
chase  when  they  recognize  them.  To  do  away  with  an.  objection  that 
might  be  urged  from  the  similar  appearance  of  European  Jlfacro^/bMCB, 
which  have  no  TrochilidaB  to  imitate,  it  is  assumed  either  that  these 
birds  occurred  in  Europe  in  late  tertianr  times,  or  that  the  moths  are 
recent  importations  from  the  new  world. 

fi-  Ksnriopoda. 

SvitematioPositionofthe  Archipolypoda.t— Dr.  A.  S.  Packard, 
jun.,  has  some  observations  on  the  recent  paper  by  8.  H.  Scudder  on  the 
ArchipNolypoda,  a  group  of  fossil  Myriopoda,  firom  the  Carboniferous 
formation.  These  forms  had  a  fusiform  body  largest  near  the  middle 
of  the  anterior  half  or  third ;  the  head  appendages  were  carried  on  a 
single  segment.  Oonnected  with  each  of  the  ventral  plates  of  the 
other  segments  are  a  pair  of  long  jointed  legs,  with  large  spiracles 
ontside  them ;  the  mouth  is  set  transversely.  Dr.  Packard  haa  lately 
been  studying  the  LysiopetalidtD,  "  a  rather  aberrant  and  synthetic 
family  of  Ghilognatha,"  and  he  points  out  that  Scudder  must  have  had, 

*  Kounos,  Not.  1882.    Cf.  Science,  L  (1883)  p.  203. 
t  Amer.  Natural.,  x?iL  (1883)  pp.  326-9. 
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in  his  oomparisons,  the  Jtilidad  in  view,  as  some  other  Ohilognaths  have 
a  fosiform  body.  He  doubts  the  acooraoy  of  the  statement  that  the  head 
appendages  are  carried  on  a  single  segment  The  legs  are  a  little 
longer  than  in  the  Lysiopetalidae,  and  several  of  the  characters  indi- 
cated are  to  be  fonnd  in  them  also.  Owing  to  the  possession  of 
spinnlate  spines  the  fossils  have  a  somewhat  remarkable  appearance, 
bnt  an  approach  to  them  is  probably  to  be  found  in  the  barbed  seta 
on  the  segments  of  the  embryo  Strongyloaomaf  and  in  Polyscenm 
fcudatus.  Dr.  Packard  thinks  that  the  fossils  form  a  group  nearly 
equivalent  to  the  Lysiopetalid®,  but  below  them.  They  are  truly  of 
an  ancient  type,  as  is  shown  by  the  retention  and  enlargement  of  the 
spiny  set8B  which  occur  in  embryonic  and  larval  Ohilognaths,  and  by 
the  presence  of  a  pair  of  spiracles  on  each  segment  (and  not  on  alter- 
nate ones,  as  in  Ohilognaths  and  Ohilopods).  The  characters  of  their 
appendages  are  in  keeping  with  this  view.  The  legs  would  appear  to 
have  had  sharp  claws,  and  there  is  no  evidence  to  justify  us  in  thinking 
that  they  were  swimming  organs. 

The  peculiar  organs  regarded  by  Scudder  as  supports  for  branchice 
are,  in  Packard's  opinion,  suggestive  of  this  idea,  and  "  it  is  to  be 
hoped  that  fossils  will  be  discovered,  with  remains  of  the  branchife 
themselves;  though  it  is  hard  to  see  how  they  could  have  been 
associated  with  such  large  spiracles."  Dr.  Packard  would  divide  the 
order  of  Ohilognatha  into  two  sub-orders,  one  of  the  Archipolypoda 
and  the  other  of  Ohilognatha  vera.  In  the  latter  the  possession  by  each 
segment  of  two  pairs  of  legs  is  a  secondary  and  acquired  character. 
A  parallel  may  be  found  in  the  Phyllopod  Orustacea,  where  "  from  two 
to  six  pairs  of  legs  in  post-larval  life  arise  from  a  single  segment." 

Anatomy  and  Development  of  Peripatos  Capensis.*  —  Prof.  F. 
M.  Balfour's  memoir  on  this  species  (a  preliminary  note  of  the  em- 
bryological  portion  having  already  appeared!)  is  now  published, 
edited  by  Prof.  H.  N.  Moseley  and  Mr.  A.  Sedgwick,  and  illustrated 
by  eight  beautifully  executed  plates. 

The  more  important  facts  of  the  early  development  of  Peripatus 
Capensia  are  as  follows: — 1.  The  greater  part  of  the  mesoblast  is 
developed  from  the  walls  of  the  archenteron.  2.  The  embryonio 
mouth  and  anus  are  derived  from  the  respective  ends  of  the  original 
blastopore,  the  middle  part  of  the  blastopore  closing  np.  3.  The 
embryonic  mouth  almost  certainly  becomes  the  adult  mouth,  i.e.  the 
aperture  leading  from  the  buccal  cavity  into  the  pharynx,  the  two 
being  in  the  same  position.  The  embryonic  anus  is  in  front  of  the 
position  of  the  adult  anus,  but  in  all  probability  shifts  back  and 
persists  as  the  adult  anus.  4.  The  anterior  pair  of  mesoblastio 
somites  gives  rise  to  the  swellings  of  the  pre-oral  lobes  and  to  the 
mesoblast  of  the  head. 

It  is  intended  that  the  present  memoir  should  be  followed  by 
others,  comprising  a  complete  account  of  all  the  species  of  the  genus 
Peripaivs, 

♦  Quart.  Joum.  Mior.  Sol.,  xxiii.  (1883)  pp.  2ia-59  (8  pis.). 
f  See  this  Journal,  ante^  p.  52. 
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Hew  Species  of  Polydesmns  with  Eyes.*— The  species  of  Foly- 
dsfSMis,  a  genus  embracing  some  of  the  most  common  Myriopods,  are, 
as  a  rule,  eyeless.  Dr.  A.  8.  Packard,  Jan.,  has,  however,  fomid  at 
Portland,  in  Oregon,  a  form  in  which  eyes  are  present.  The  characters 
in  general  are  such  as  not,  perhaps,  to  warrant  a  separation  from  the 
genos,  and  he  proposes  to  name  it  P.  ocellatfu.  It  might  be  easily 
mistalEen  for  a  Trichopetalua,  The  individuals  were  mature,  or  nearly 
so,  as  they  were  horn-brown.  The  12-13  ocelli  were  conspicuous 
and  black.  In  the  cylindrical  body  and  thick  antenn®  it  approaches 
P.  cavieola  Pack.,  from  a  cave  on  the  shores  of  the  Great  Salt  Lake. 
It  differs  from  that  species,  which  is  eyeless,  in  the  fusiform  body, 
much  thicker  antenne,  and  the  finer  granulations  as  well  as  the 
larger  number  of  segments. 

9.  Omstaoaa. 

Caprellid8B.t — ^P.  Mayer  commences  with  an  account  of  the 
systematic  characters  of  these  Crustacea,  reviewing  the  work  of  his 
|ffedeoessors,  and  showing  how  these  have  advanced  the  study  of  the 
group.  An  account  of  the  families,  genera,  and  species  then  follows, 
more  especial  attention  being,  of  course,  given  to  the  forms  found  in 
the  Bay  of  Naples.  This  section  concludes  with  an  alphabetical  list 
of  the  genera  and  species.  An  account  of  the  little  that  is  known  as 
to  the  geographical  distribution  then  follows ;  and  this  is  succeeded 
by  a  series  of  chapters  on  the  anatomical  and  histological  characters. 

The  difficult  question  of  the  relation  of  the  Caprellidfld  to  the 
CyamidsB  is  in  conclusion  discussed,  though  we  have  no  palaBontologioal 
and  but  little  embryological  evidence  to  assist  us.  Some  answer,  how- 
ever, must  be  given  to  the  question :  Are  theCyamideB  really  allied  to  the 
Gaprellidie,  and  is  the  group  of  the  Lsmodipoda  a  natural  one  ?  We 
find  that  the  external  and  internal  organization  of  a  Cyamid  is  similar 
to  that  of  a  Gaprellid ;  in  both  the  abdomen  has  undergone  a  like 
kind  of  degeneration,  and  there  is  much  in  common  in  the  characters 
of  the  liver,  the  external  generative  organs,  and  the  general  segmen- 
tation of  the  body.  The  group,  then,  of  the  Liem<xUpoda  being  a 
natural  one,  we  have  to  see  whether  the  ancestor  of  the  group  stood 
closer  to  the  Caprellidie  or  the  Cyamidfld.  The  result  of  the  inquiry 
is  in  fsTOur  of  Uie  former,  and  leads  to  the  view  that  the  latter  were 
derived  £rom  a  form  not  unlike  CapreUa,  The  genus  Platycyamut 
appears  to  be  a  very  lately  developed  Cyamid.  The  Laomodipod 
ancestor  seems  to  stand  in  closest  alliance  to  the  Qammaridsd  amongst 
the  Amphipoda,  but  the  cause  of  the  peculiarities  in  its  organization 
eannot  be  oertahdy  defined ;  there  is  not  as  yet  sufficient  evidence  to 
justify  us  in  ascribing  it  to  their  more  sessile  mode  of  life. 

Coloration  of  Idotea  triouspidata.t — 0.  Matzdorff  divides  his 
essay  into  three  portions ;  in  the  first  or  descriptive  part  he  gives  an 
account  of  the  coloration  of  these  Isopodsy  which  he  arranges  in  five 


jr.  NatnraL,  xvii.  Q883)  pp.  428-9  (6  flgs.). 

t  Fauna  u.  Flora  des  Goires  Neapel,  vi.    4to,  Leipiig,  1882.    201  pp.  (10 
pla  and  89  iinoc«Taph«). 

X  Jen.  ZeitMhr.  f.  Natmrwiit.,  ix.  (1882)  pp.  1-58  (2  pla). 
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groaps ;  in  the  first  all  the  examples  have  the  same  colour,  whatever 
that  may  he  ;  in  the  second  we  have  those  with  hright  lateral  bands, 
and  a  broad  dark  median  band ;  in  the  third  there  are  bright  lateral 
bands,  but  there  is  a  delicate  white  median  one,  and  between  it  and 
each  edge  there  is  a  broader  dark  longitudinal  band ;  in  the  fonrth 
group  the  examples  are  spotted,  and  in  the  fifth  there  is  a  kind  of 
transverse  striation.  In  some  rare  cases  individoals  were  observed 
which  could  not  be  brought  into  any  one  of  the  above  categories.  The 
separate  groups  are  fully  described. 

In  the  second  or  anatomical  portion  an  attempt  is  made  to  bring 
these  colours  into  relation  with  histological  characters ;  it  has  been 
found  that  all  green  or  greenish  colours  are  not  due  to  the  animal 
itself,  bat  to  lower  algss ;  similarly  diatoms  influence  the  coloration 
in  the  direction  of  yellowish-brown,  but  other  animals,  such  as  the 
Infusoria  under  the  carapace,  do  not  appear  to  affect  the  appearance 
of  the  animal.  The  reddish  or  greenish-grey  colours  seen  along  the 
median  line  are  due,  not  to  the  tissues  of  the  animal,  but  to  the 
vegetable  remains  in  their  intestine.  The  unpigmented  or  non- 
coloured  spots  are  referable  to  the  histological  elements;  if  pale 
yellow  or  reddish  they  have  been  affected  by  the  chitin ;  oil-drops  in 
the  hypodermis  give  rise  to  a  yellow  coloration.  White,  red,  and 
brown  bands  are  to  be  referred  to  the  chromatophores  in  the  hypo- 
dermis ;  these  consist  of  an  upper  layer  of  chitinogenous  cells  and  of 
a  lower  layer  formed  of  a  granular  protoplasmic  mass  with  nuclei 
regularly  distributed,  but  without  cell-walls.  The  chromatophores, 
which  are  regularly  arranged,  have  a  diameter  of  from  60  to  80  /a. 
They  clearly  belong  to  the  series  of  amoeboid  cells,  and  though 
two  kinds  of  them  can  be  distinguished  they  are  histologically 
equivalent  to  one  another. 

In  the  third,  or  physiological,  section  the  author  discusses  the 
influence  of  the  constituents  of  the  environment ;  he  finds  that  food 
has  no  influence  on  the  coloration,  while  temperature  is  frequently 
seen  to  be  of  importance.  Light,  of  course,  is  still  more  a  &ctor, 
while  the  proportion  of  salines  in  thei  water  often  greatly  afiects 
the  form,  size,  and  coloration.  As  to  the  coloration  itself^  we  may 
see  that  there  is  no  proof  of  any  warning  or  protective  aim,  nor 
does  sexual  selection  seem  to  have  been  of  any  influence.  All  the 
colours  and  markings  of  Idoiea  must  be  regarded  as  being  sympathetic 
and  referable  to  adaptations  to  environment  The  colours  are  found 
to  change  rapidly,  stages  from  bright  yellowish-brown  to  dark  brown 
succeeding  one  another  in  one  and  the  same  animal ;  or  there  may  be 
a  direct  passage  from  a  light  to  a  dark  shade ;  brightly  coloured 
specimens,  placed  in  dark  vessels,  gradually  dilate  their  chromato- 
phores, while  dark  examples  placed  in  white  porcelain  vessels  contract 
their  colouring  cells. 

The  white  chromatophores  change  less  rapidly,  and  moreover 
function  in  an  opposite  sense  to  the  dark  ones,  for  ^ey  dilate  when 
the  animals  become  lighter,  and  contract  as  they  become  darker.  The 
change  in  colour  appears  to  be  associated  with  the  presence  and 
functional  activity  of  the  optic  organs. 
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The  author  discusses  the  adyautages  and  characteristics  of  the 
different  kinds  of  coloration,  and  concludes  by  suggesting  that  the 
phylogenetic  development  of  the  separate  varieties  is  to  be  explained 
by  supposing  that  the  unicolor  examples  are  the  oldest.  When  the 
dark  contents  of  the  intestine  became  apparent,  "white  chromato- 
phores  "  must  have  been  developed.  Bands  would  appear  in  relation 
to  a  habitation  among  marine  msses,  and  doubly-banded  forms  would 
imitate  the  marking  of  the  Zoa/^a-leaves.  A  farther  change  of 
environment  would  add  to  the  advantage  of  the  possession  of  spots  in 
the  markings. 

Vermes.  • 

Annelids  of  the  Canary  Islands.*— P.  Langerhans  has  some 
observations  on  the  anatomy  of  SyllideaB,  where  he  has  found  in  all 
species  of  the  genera  examined  a  canal  in  the  strong  oesophageal  teeth  ; 
in  SyUis  oMraniiaca  he  has  been  able  to  make  out  the  poison-gland, 
which  is  a  paired  tube  lying  dorsal  of  the  oesophagus.  He  has  studied 
the  process  of  reproduction  by  fission,  and  has  addressed  himself  to 
the  question  as  to  whether  ihe  same  individual  once  or  repeatedly 
produces,  asexually,  sexual  forms.  The  result  is  in  favour  of  the 
latter,  or  Krohn*s  view ;  the  time  between  the  productions  varied 
from  25  to  49  days,  but  he  never  observed  the  production  of  more 
than  two  sexual  forms.  Each  bud,  as  it  broke  away,  carried  with  it 
a  number  of  the  parent-segments ;  nearly  all  the  segments  of  the  new 
person  contain  generative  products.  There  does  not  seem  to  be  any 
difference  between  males  and  females,  but  three  forms  of  head  are  to 
be  distingmshed.    Of  the  57  species  noticed  9  at  most  are  new. 

Anatomy  and  Histology  of  Terebellides  Stroemii  t — J.  Steen, 
in  describing  the  cephalic  region  of  this  annelid,  says  that  it  is 
extremely  interesting  to  observe  under  the  Microscope  the  working 
of  the  delicate  tentacles ;  they  are  pushed  out  in  all  directions,  and 
may  become  extended  so  much  as  to  be  longer  than  the  body.  They 
carefully  test  all  the  bodies  they  desire  before  they  seize  them.  They 
are  provided  with  a  delicate  cuticle,  below  which  is  an  hypodermis, 
consisting  of  elongated  cylindrical  cells.  Below  these  there  is  a  thin 
transversely  striated  membrane,  comparable  to  the  supporting  lamella 
of  hydroid  polyps.  Below  this,  again,  are  the  longitudinal  muscles, 
separated  by  interspaces  of  various  sizes.  The  spaces  thus  included 
are  filled  by  a  plexus  of  connective  tissue,  and  the  separate  fibres  are 
thickened  at  various  points,  and  are  provided  with  distinct  nuclei. 
The  transverse  dissepiments,  seen  by  M'Intosh  in  the  tentacles  of 
Magelona^  could  not  here  be  detected.  After  some  account  of  the 
thoracic  and  abdominal  regions,  and  a  description  of  the  characters 
which  distinguish  Terehellidea  from  TerebeUa^  the  author  passes  to 
his  histologiod  observations. 

The  dermo-muscular  tube  consists  of  the  ordinary  four  layers ; 

*  Kova  Acta  Acad.  Gftes.  Leop.-Garol.,  xlii.  (1881)  pp.  95-124  (2  pU). 
t  Jen.  Zeitschr.  f.  NaturwiBs.,  ix.  (1882)  pp.  201-46  (3  pU.). 
8er.  2.— Vol.  III.  2  B 
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no  pores  oould  be  detected  in  the  hyaline  cuticle,  nor  were  the  rod- 
shaped  or  spindle-like  stmctores  which  are  so  often  to  be  made  oat 
in  tiie  hypodermis  of  Annelids  detected  in  this  form.  In  correspond- 
ence, possibly,  with  their  tubioolar  habit,  the  muscular  layers  are 
not  thick;  the  division  of  the  body-cavity  into  three  longitudinal 
chambers,  owing  to  the  development  of  muscular  plates,  such  as  has 
been  signalized  by  ClaparMe  in  various  Tere6e2te,  could  not  be  here 
demonstrated. 

The  coelom  is  well  developed,  especially  in  the  more  anterior 
regions,  but  the  so-called  dissepiments  marking  off  the  separate  seg- 
ments were  not  observed.  The  body-cavity  is  continued  not  only 
into  the  parapodia,  but  also  into  the  lobes  of  the  head,  the  gills,  and 
the  filiform  tentacles ;  with  the  exception  of  the  first,  the  outgrowths 
are  traversed  by  a  connective-tissue  plexus.  A  large  lacuna  at  the 
base  of  the  tentacles  supplies  those  organs  with  fluid,  and  they  then 
become  extended.  The  general  cavity  is  filled  with  a  colourless 
fluid,  which  exhibits  a  constant  lively  movement,  not  marked  by  any 
regularity  in  direction.  A  number  of  discoid  elliptical  corpuscles, 
which  are  never  coloured,  are  always  to  be  found  in  it.  The  liver  is 
made  up  of  lamellsB,  which  are  set  longitudinally,  and  it  has  the  same 
cylindrical  epithelial  cells  as  the  oesophagus ;  the  muscular  stomach 
is  regarded  as  being  homologous  with  the  similarly  named  organ  in 
Lumbricus  ;  sections  made  across  the  anterior  portion  of  the  intestine 
(or  "  hindgut ")  exhibit  the  presence  of  a  number  of  inwardly  pro- 
jecting folds,  the  largest  of  which  is  to  be  seen  on  the  dorsal  side ; 
these  fblds  are  richly  provided  with  blood-vessels,  and  when  the  dorsal 
vessel  becomes  smaller  and  divides  into  two,  as  it  does  in  the  22nd 
segment,  the  folds  become  proportionately  smaller.  The  author  takes 
the  same  view  as  ClaparMe  with  regard  to  the  tubicolar  functions  of 
the  salivary  glands. 

The  "  ventral  medulla  "  is  intermediate  in  character  between  [the 
step-ladder  form,  seen  in  Serpulidae  and  otiiers,  and  the  fused  cord 
found  in  Scoloploe,  for  here  the  two  longitudinal  cords  are  only  sepa- 
i-ated  by  a  connective-tissue  sheath ;  in  the  hinder  portion  of  the  body 
it  passes  into  the  hypodermic  area.  Special  gatiglionic  enlargements 
are  not  developed  in  each  body-segment.  Unlike  what  obtains  in 
the  earthworm,  but  just  as  in  the  oligochffitous  Enchytrseids,  the 
investing  membrane  consists  of  a  homogeneous,  and  not  striated, 
neurilemma,  but  there  does  not  appear  to  be  any  cellular  structure  in 
this  neurilemma. 

The  most  conspicuous  portions  of  the  blood-vascular  system  are 
the  two  large  dorsal  and  ventral  vessels,  and,  in  addition  to  these  two, 
there  are  two  longitudinal  vessels  on  either  side  of  the  body ;  of 
these  the  upper  is  more  delicate  than  the  lower.  The  blood  is  corpus- 
culated ;  the  corpuscles  being  numerous,  and  of  an  elliptical  form. 

The  females  appear  to  be  more  numerous  than  the  males,  and  are 
distinguished  by  their  yellowish-green  colour ;  the  ova  are  developed 
in  a  tissue  of  the  segments,  which  seems  to  be  homologous  to  the 
ovaries  described   by   Grube   in   the  Terebellidffi.     The  germinal 
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vesicle  is  of  some  size.  The  spermatozoa,  like  the  oya,  are  developed 
in  large  masses,  and,  like  them,  pass  into  the  spaces  in  the  thoracic 
parapodia.  They  are  genendly  found  aggregated,  and  separate 
spermatozoa  are  bnt  rarely  detected ;  they  resemble  in  form  those  of 
MageUma.  The  segmental  organs  are  confined  to  the  5th  and  6th 
segments,  and  serve  as  efferent  dncts  for  the  genital  products ;  they 
consist  of  an  infondibular  and  a  spherical  portion,  and  the  cilia  are 
confined  to  the  former.  The  latter  apparently  serves  as  the  secreting 
organ  of  the  matter  by  means  of  which  the  genital  products  become 
attached.  The  external  pore  resembles  that  seen  by  Cosmovici  in 
PecUnaria. 

Ezogone  gemmifera.* — C.  Vignier,  after  a  brief  account  of  the 
work  of  Pagenstecher  and  others  on  this  annelid,  states  that  he  has 
frequently  found  both  males  and  females*  in  the  sexual  condition ; 
some  of  these  have,  and  some  have  not  seteB,  so  that  the  view  of 
Pagenstecher  that  the  asetal  forms  are  agamic,  and  the  setose  sexual 
is  not  confirmed ;  so,  again,  E.  martinsi  may  or  may  not  have  long  seie. 

The  author  enters  into  some  detail  with  regard  to  the  history  of 
this  development,  as  this  form  has  served  as  the  basis  of  Pagenstecher's 
doctrine  of  lateral  buds ;  such  an  exception  to  the  general  rule  that 
germination  takes  place  in  a  longitudinal  direction  deserved  recon- 
sideration ;  and  the  author  proposes  to  deal  fully  with  the  matter  in 
a  more  extended  memoir. 

Strnctore  and  Deyelopment  of  Fhoroni8.t — ^W.  H.  Caldwell,  in 
a  preliminary  note  on  this  G^phyrean,  points  out  that  the  epistome 
lying  in  the  short  line  between  the  mouth  and  anus  is  the  persistent 
pre-oral  lobe  of  the  larva,  and  that  this  line  is  the  median  dorsal  lina 
The  ventral  surfEM^e  is  produced  into  a  foot,  which  constitutes  the 
main  part  of  the  animiJ.  The  central  nervous  system  retains  its 
primitive  epidermic  condition,  and  concentrations  take  place  round 
the  month  to  form  a  post-oral  nerve-ring  ;  in  front  of  this  are  situated 
a  pair  of  sense-organs,  which  may  be  spoken  of  as  the  *'  ciliated  pits  " ; 
the  protuberances  in  Bhahdapleura,  figured  by  Sars,  may  be  their 
homologues.  The  body-cavity  is  divided  by  mesenteries  into  three 
chambers,  and  there  is,  further,  a  septum  wluch  passes  from  the  line 
of  the  nerve-ring  into  the  CBSophagus.  The  genital  pores  of  Eowa- 
levsky  are  the  external  openings  of  a  pair  of  nephridia,  each  of  which 
consists  of  a  simple  ciliated  tube,  the  cell-walls  of  which  are  filled 
with  brown  concretions.  These  tubes  open  into  the  posterior  chamber 
of  the  body-cavity.  There  is  a  dosed  system  of  blood-vessels,  con- 
taining nucleated  red  corpuscles,  and  the  walls  of  all  the  vessels  are 
contractile.  The  sexes  are  united  in  the  same  individual,  and  the 
generative  products  are  formed  from  cells  of  the  efferent  blood-vessel 
which  runs  in  the  left  anterior  chamber  of  the  body-cavity,  and  the 
generative  cells,  like  the  nerve-cord,  are  asymmetrically  placed. 

*  Gomptes  Reudua,  xovi.  (1888)  pp.  729-31. 
t  Proa  Roy.  Soc,  xxxiv.  (1883)  pp.  371-88. 
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In  the  history  of  deyelopment  we  see  tliat  segmentation  is  unequal, 
and  that  the  gastrola  is  invaginate ;  the  mesohlast  is  formed  bilaterally 
from  the  endoderm  on  either  side  of  the  blastopore;  froili  the  time 
when  two  or  three  mesoblast-cells  are  budded  off  on  either  side  a 
cavity  is  present  in  each  mass  so  formed ;  these  cavities  are  the  two 
halves  of  the  body-cavity,  and  the  author  regards  the  mode  of  origin 
as  a  modification  by  simplification  of  the  enteroooel  type,  as  seen  in 
Argiope.  The  mesoblastic  diverticulum  into  the  pre-ond  lobe  grows 
rapidly,  and  distinct  somatic  and  splanchnic  layers  soon  become 
apparent;  the  musde-cells  in  this  region  have  all  the  histological 
character  of  the  mesenchyme  of  the  Hertwigs.  The  endoderm  becomes 
thickened  in  the  pre-oral  lobe  to  form  the  future  nerve-ganglion,  and 
as  a  post-oral  ring  indicating  the  position  of  the  line  of  future  ten- 
tacles in  the  circumoesopbageal  nerve-ring  of  the  adult.  The  anus 
is,  from  the  first,  terminal  in  position,  and  the  four  divisions  of  the 
alimentary  canal  early  become  apparent ;  the  cells  of  the  first  stomach, 
though  ciliated,  are  much  more  amoeboid  than  in  the  adult,  and 
throughout  larval  life  digestion  goes  on  in  this  region.  The  whole 
mesoblast  arises  as  two  endodermic  sacs,  the  walls  of  which  form 
somatic  and  splanchnic  layers. 

The  vessels  were  seen  to  arise  as  splits  in  the  splanchnopleure. 

The  author  is  of  opinion  that  the  life-history  of  Phoronis  offers  a 
solution  of  many  morphological  problems ;  the  pre-oral  ring,  corre- 
sponding to  the  velum  of  a  Troohosphere,  is  from  the  earliest  stages 
reduced  relatively  to  the  post-oral ;  the  latter  persists  throughout 
life  as  a  circumoBSOphageal  ring ;  the  ganglion  of  the  pre-oral  lobe 
disappears  with  the  change  from  a  free  to  a  fixed  mode  of  life.  The 
whole  body-cavity  is  an  enterocodl ;  the  intracellular  portion  of  the 
excretory  system  alrophies  when  the  vascular  system  is  developed. 
The  identity  of  the  PAorow w-larva,  up  to  the  formation  of  the 
nephridia  and  before  the  outgrowth  of  the  anal  region,  with  the  Tro- 
chosphere-type  of  Hatschek  is  complete;  the  distinction  drawn  by 
the  brothers  Hert wig  between  the  histological  characters  of  the  mesen- 
chyme and  mesoderm  utterly  breaks  down  in  Phoronis^  and  it  may  be 
suggested  that  the  other  Trochospheres  are  enterocoeles.  The  author 
discusses  briefly  the  relations  of  Phoronis  to  the  Brachiopoda  and 
Polyzoa,  and  suggests  that  the  larvte  of  these  forms  are  modified  from 
the  Trochosphere  by  the  earlier  attainment  of  the  relation  of  the 
ventral  surface  which  in  Phoronis  is  only  accomplished  during  the 
metamorphosis. 

Development  of  Borlasia  vivipara.* — W.  Salensky  finds  that, 
though  the  males  are  much  smaller  than  the  females,  the  generative 
organs  are  in  both  sexes  formed  on  the  same  type,  being  constituted 
by  paired  sacs  which  open  to  the  exterior  by  pores  at  the  sides  of  the 
body.  These  sacs  are  lined  by  a  secretory  epithelium,  the  ovum  is 
fertilized  in  mtu,  and  there  remains  till  the  larva  is  developed.  Seg- 
mentation is  complete  and  unequal,  and  before  the  blastiUa  is  con- 

♦  Bull.  Soi.  IMp.  Nord,  v.  (1882)  pp.  462-9. 
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verted  (by  inyagination)  into  the  gastmla,  a  certain  number  of  meso- 
dermic  cells  pat  in  their  appearance.  The  position  of  the  blastopore 
is  with  difficulty  distinguishable,  and  its  ultimate  fate  is  unknown. 
The  anterior  end  is  early  distinguished  by  a  small  ectodermal 
thickening,  which  is  the  rudiment  of  the  future  cerebral  ganglion. 
This  thickening  soon  separates  from  the  ectoderm  and  takes  on  the 
form  of  a  transversely  widened  plate,  soon  to  be  distinguished  into 
two  halves. 

At  the  inferior  pole  a  mass  of  cells  begin  to  give  rise  to  a  pyri- 
form  organ,  which  is,  physiologically,  an  excretory  organ,  and  mor- 
phologically interesting  from  its  relations  to  the  proboscis  and  its 
resemblance  to  a  similarly  placed  organ  in  the  larvaB  of  Annelids. 
The  mesoderm  forms  at  first  a  simple  layer,  but  soon  gives  rise  to 
a  muscular  and  a  splanchnopleurio  layer,  but  at  the  anterior  end 
of  the  body  no  ooelom  is  developed,  and  here  the  mesoderm  forms 
the  connective  tissue  which  surrounds  the  different  organs  of  the 
head. 

Before  the  cleavage  of  the  mesoderm  a  saccular  cavity  is  formed 
around  the  proboscis,  which  grows  very  rapidly  and  extends  to  the 
hinder  end  of  the  body.  This  is  the  sheath  of  the  proboscis,  and  it 
is  absolutely  independent  of  the  coelom.  Its  first  rudiment  has  the 
form  of  a  thick  layer  of  cells  surrounding  the  rudiment  of  the  pro- 
boscis ;  it  then  divides  into  two  layers,  which  are  only  single,  for  the 
future,  at  the  lower  end.  The  three  blood-trunks  arise  before  the 
formation  of  the  body-cavity,  and  a  rhythmical  contraction  is  apparent 
very  early. 

In  the  intestine  the  digestive  jCcUs  appear  to  multiply  during  the 
whole  of  the  life  of  the  BortasiOy  and  to  lead  to  a  complete  disappearance 
of  the  lumen  of  this  canaL  The  lateral  nerves  appear  from  comparative 
data  to  be  the  homologues  of  the  ventral  chain  of  Annelids,  but  em- 
bryological  facts  offer  certain  difficulties  to  this  interpretation ;  the 
rudiments  of  the  lateral  nerves  are  always  distinctly  separated  from 
the  ectoderm,  and  seem  to  be  direct  prolongations  of  the  cephalic  plate ; 
the  author  is  inclined,  therefore,  to  believe  that  the  lateral  nerves  of 
Nemertines  are  the  homologues  not  of  the  ventral  chain,  but  of  the 
peripharyngeal  commissure  of  Annelids;  in  connection  with  this, 
we  would  quote  the  late  Prof.  Balfour :  "  A  circumoral  nerve-ring,  if 
longitudinally  extended,  might  give  rise  to  a  pair  of  nerve-cords 
united  in  front  and  behind,  exactly  such  a  nervous  system,  in  feust,  as 
is  present  in  many  Nemertines."* 

Hew  Human  Cestode— lignla  Mansoni.t— Dr.  T.  8.  Cobbold 
describes  a  Oestode,  twelve  of  which  were  found  in  a  Chinese,  lying  in 
the  subperitoneal  fascia,  about  the  iliac  foss®,  and  behind  the  kidneys, 
a  single  one  being  found  lying  free  in  the  right  pleural  cavity.  They 
were  from  12  in.  to  14  in.  long,  l-8th  in.  broad  and  l-64th  in.  thick. 
The  Cestode  comes  nearer  to  Ligula  simplicisiima^  frequently  found  in 

*  Gomp.  Embryol.,  ii.  p.  312. 

t  Journ.  Linn.  Boc.  (Zool.)  xvii  (1888)  pp.  78-88  (4  flgt.). 
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the  abdominal  cavity  of  fresh-water  fishes,  than  to  any  other  species, 
and  without  asserting  positively  that  it  may  not  be  a  variety  of  that 
form,  the  author  thinks,  from  the  unique  character  of  its  habitat 
associated  with  certain  differences  of  form,  that  it  may  pro*perly 
be  regarded  as  the  immature  representative  of  a  totally  distinct 
species. 

Echinodermata. 

Fsolus  and  its  Allies.* — ^Prof.  F.  Jeffirey  Bell,  after  giving  the 
reasons  which  justify  the  use  of  the  name  Paolus  as  against  Cumerioj 
and  a  list  of  the  known  species  and  well-established  synonyms, 
proceeds  to  give  86me  account  of  some  of  the  forms  of  that  genus 
of  Hdothurians.  He  finds  that  in  Paolus  fabridi  the  younger 
are  more  strongly  imbricated  than  older  specimens,  and  tiiat  the 
species  has  a  circumpolar  distribution,  being  found  in  the  Japanese 
seas.  A  new  subgenus — Hypopsolua — ^is  &rmed  for  a  specimen 
remarkable  for  having  a  comparatively  small  number  of  covering 
plates  which  are  invested  in  a  thick  integument  in  which  there 
are  some  calcareous  deposits.  Piolua  (Hypopsolua)  ambulator  is 
found  in  the  Australian  seas.  He  finds  that  iko  Polian  vesicle  is 
not,  as  might  have  been  supposed,  better  developed  in  the  more 
heavily  than  in  the  less  heavily  armed  species,  and  he  concludes 
that,  for  the  purposes  of  systematic  zoology,  it  is  most  convenient  to 
recognize  three  sub-genera — P$oIub  S.  Str.  (Eupaolus)  with  granular 
plates,  a  median  row  of  trivial  suckers,  and  no  basal  web  to  the 
tentacles ;  Lophoihuria  with  large  granulated  plates,  no  median  row, 
and  a  basal  web ;  while  Hypopsolua  has  a  very  rich  supply  of  trivial 
suckers  and  the  scales  invested  in  a  thick  integument 

Ferivisoeral  Fluid  of  the  Sea-Trroliin.t— Prof.  E.  A.  gchafer  finds 
that  if  the  perivisceral  fluid  of  an  EchtnuSf  which  has  about  the  same 
specific  gravity  and  chemical  composition  as  sea-water,  be  drawn  from 
the  '*  shell "  it  rapidly  undergoes  what  appears  to  be  a  sort  of  coagula- 
tion ;  this  coagulation  now  shrinks  until  it  is  reduced  to  a  small  shied  of 
coloured  substance,  and  in  this  respect  it  closely  resembles  that  of 
vertebrate  blood.  Examined  with  the  Microscope,  the  clot  is  found 
to  contain  all  the  corpuscles,  and  these  are  so  closely  arranged  and 
their  processes  are  frequently  so  long  and  ramified,  that  it  is  difficult 
to  make  out  the  material  in  which  they  are  imbedded.  This  material 
has  been  overlooked  by  Oeddes,  but  by  experiment  it  is  possible  to 
see  that  there  is  a  clear  substance  in  which  the  corpuscles  are  im- 
bedded ;  this  coagulable  material  does  not  appear  to  be  fibrine,  but  to 
be  a  body  more  nearly  allied  to  mucin,  '*  although  the  possession  by 
it  of  the  remarkable  property  of  spontaneously  shrinking  after  its 
first  formation  gives  it  a  deceptive  similarity  to  fibrine."  The  author 
promises  a  more  detailed  account  of  his  investigation. 

*  Proc  Zool.  Soc.,  1882,  pp.  641-50  (1  pi.). 
t  Proo.  Roy.  Soc.,  xxxiv.  (1883)  pp.  370-1. 
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Eudiocriniis.* — Professor  E.  Pernor  signalizes  the  presence  of  Mr. 
Herbert  Carpenter's  new  genus  Eudiocrinus  (so  called  from  its  known 
four  species  having  been  found  in  the  Pacific  Ocean)  in  the  Atlantic ; 
and  he  proposes  to  call  the  new  form  (discovered  by  the  '  Travaillenr ') 
E,  ailatUieus.  The  five  arms,  which  alone  are  possessed  by  this  genus, . 
are  here  greatly  elongated,  and  only  diminish  slowly  in  diameter. 
It  is  distinguished  by  the  number  and  size  of  the  saccular  organs  ;  it 
would  not  seem  to  be  able  to  attach  itself  by  its  cirri,  as  do  most  of 
its  allies,  but  to  lie  with  arms  and  cirri  extended  on  the  slime  of  the 
ocean,  where  it  fears  neither  waves  nor  currents.  Eudiocrinus  is  not 
a  primitive,  but  a  modified  Comatulid,  and  the  author  takes  again 
the  opportunity  of  pointing  out  that  the  simplest  forms  of  all  types 
appear  to  be  capable  of  forming  colonies  by  gemmation ;  and  that 
the  abyssal  fauna  is,  in  great  part,  made  up  of  forms  descended  from 
littoral  and  shallow  regions.  The  conditions  of  existence  becoming 
more  and  more  constant,  or  even  altogether  uniform,  species  from  very 
different  stations  have,  when  a  certain  zone  is  passed,  been  able  to 
distribute  themselves  largely,  and  so  to  give  to  the  deep-sea  fauna  a 
monotony  remarkable  as  compared  with  what  obtains  in  the  neigh- 
bourhood of  tbe  shore. 

Arctic  and  Antarctio  Crinoid8.t — ^Prof.  F.  Jeffirey  Bell  describes 
a  specimen  of  Antedon  from  the  Straits  of  Magellan  which  he  is 
unable  to  distinguish  as  more  than  a  variety  from  the  very  well 
known  Arctic  form  A,  eschrichti.  After  pointing  out  such  differences 
as  there  are,  he  confesses  his  inability  to  believe  that  the  Magellan 
variety  and  the  northern  form  could  ever  have  had  an  ancestor  of  the 
species  A.  eschrichti.  He  concludes  that  a  case  of  this  kind  forces  on 
the  mind  the  difference  between  the  objective  and  the  subjective  view 
of  what  constitutes  a  species,  or  in  other  words,  the  differences  between 
a  Linnean  and  a  genetic  conception  of  specific  relationship.  He 
^^9i>uld-not  like  to  be  thought  to  have  failed  to  recognize  that  in  the 
'discrimination  of  the  homogenetic  and  the  homoplastic  factors  of 
q>ecie8,  we  have  at  present  no  criterion  other  than  what  even  a  friendly 
critic  might  call  our  ignorance.  Ohorology  and  palceontology  will 
have  to  do  for  species  what  comparison  and  embryology  are  doing 
for  organs." 

Clasiiflcation  of  the  Comatulss.} — P-  Herbert  Carpenter  here 
discusses  and  criticizes  parts  of  Prof.  Jeffrey  Bell's  *  Attempt  to 
apply  a  Method  of  Formulation  to  the  Species  of  the  OomatulidaB.*  § 
After  allowing  the  necessity  of  some  method  of  formulation,  he  dis« 
cusses  eroecially  the  formnlaB  given  for  those  species  which  he  has 
himself  described.  Confusion  has  arisen  from  preceding  writers, 
himself  included,  having  not  sufficiently  recognized  the  different 

•  Comptes  Bendufl,  xcvl.  (1883)  pp.  725-8. 

t  Proc.  Zool.  8oc.,  1882,  pp.  650-2. 

1  Ibid.,  pp.  731-4. 

$  Seo  tbis  Joomal,  it  (1882)  p.  791. 
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morpliological  yalaes  of  a  syzygy  in  the  proximal  and  in  the  distal 
portions  respeotiyely  of  the  rays  and  their  subdivisions.  A  fresh 
mode  of  formulation  is  given  which  it  is  hoped  will  be  found  more 
elastic,  and  is  based  upon  seven  important  generalizations,  which  are 
formally  stated.  He  indicates  the  presence  of  ten  arms  only  by  the 
number  10 ;  assumes  that,  unless  otherwise  stated,  the  first  syzygy  on 
the  arm  is  on  the  third  brachial ;  if  it  is  on  the  second,  2  6  is  placed  in 
the  formula :  2  d  or  2jp  indicates  that  there  are  two  distichals  or  two 

palmars,  of  which  the  axillary  is  a  syzygy,  and   o  ^'  ^  ^^  ^^  ^^^ 

distichals  or  palmars  are  united  by  a  syzygy.  Like  Bell,  he  uses  B 
to  denote  the  syzygial  union  of  the  two  outer  radials,  and  he  accepts 
the  proposal  for  tiie  cirri. 

OoBlenterata. 

Origin  of  the  Spermatozoa  in  Medusea.* — In  a  short  paper  on 
this  subject  C.  Merejkowsky  calls  attention  to  the  interesting  fact  that 
the  mature  reproduction-follicle  of  Cassiopea  or  Bhizo$tama  bears  a 
close  resemblance  to  the  same  organ  of  Pelagia  during  its  very  young 
stages.  At  a  very  early  stage  of  development  the  immature  follicles 
are  almost  exactly  alike  in  all  three  genera,  but  in  Cassiopea  they 
undergo  very  little  chuige.  The  mature  organ  is  a  simple  ovoidal 
pouch,  lined  with  endoderm-cells,  and  filled  wiUi  spermatozoa.  Accord- 
ing to  the  brothers  Hertwig,  Pelagia  passes  through  a  similar  stage  long 
before  maturity  is  reached ;  but  its  development  in  this  genus  does 
not  stop  here,  and  it  finally  becomes  a  long,  irregular  pouch,  the 
tortuous  ramifications  of  which  are  interlaced  in  an  inextricable 
tangle. 

It  is  easy  to  discern  that  the  simple  pouches  of  Cassiopea  open, 
when  mature,  into  the  genital  sinus,  into  which  Merejkowsky  has  seen 
the  ripe  spermatozoa  escape.  He  believes  that  similar  openings  pro- 
bably exist  in  Pelagia ;  and  he  thinks  the  failure  of  the  Hertwigs  to 
find  them  is  due  to  the  great  complexity  of  the  mature  follicle  in  this 
genus,  rather  than  to  the  absence  of  openings. 

The  paper  also  contains  a  minute  illustrated  account  of  the 
transformation  of  the  endoderm-cells  which  line  the  follicle  into 
spermatozoa. 

Endodermal  Nervous  System  in  H7droid8.t — Dr.  Lendenfeld 
states  tiiat  he  independently  discoverea  in  Australian  species  of 
Ekidendrium  and  Campanularia  the  ring  of  glandular  cells  which  has 
been  recently  described  by  Weissmann  and  Jickeli  in  Eudendrium. 
He  also  finds  in  all  the  Gampanularidaa  which  he  has  examined  a  well- 
developed  nerve-ring  of  endodermal  origin,  running  around  the 
proboscis,  just  inside  the  oral  opening.  In  this  region  a  number  of 
sensory  cells  are  found,  with  stiff  hairs,  which  project  among  the  cilia 

♦  Arch.  Zool.  Exp^r.  et  G^n.,  x.  (1882)  pp.  577-82  (1  pi.).  Cf.  Science,  i. 
(1888)  pp.  287-8. 

t  Zool.  Anzeig.,  vi.  (1883)  pp.  69-71. 
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of  the  endoderm-cellB.  The  study  of  sections  shows  that  these 
sensory  cells  are  connected  with  the  ganglion-cells,  and  the  processes 
which  are  given  off  from  these  ganglion-cells  anastomose  with  each 
other  in  such  a  way  as  to  form  a  complete  nerye-ring  around  the 
mouth.  This  ring  he  regards  as  the  central  nervous  system  of 
Hydroids,  and  he  calls  attention  to  the  fact  that  it  not  only 
originates  from  the  endoderm,  but  is  without  a  homologue  in  the 
MedusaB,  since  none  of  the  Medussd  are  known  to  have  a  nerve-ring  in 
this  position. 

Development  of  the  Tentacles  of  Hydra.* — ^The  great  variability 
of  fresh-wator  hydras  demands  that  the  order  of  development  of  the 
tentacles  should  be  tabulated  in  a  great  number  of  specimens,  in  order 
to  discover  the  law  of  their  appearance.  Jung  has  thus  studied 
nearly  250  specimens  of  three  species ;  and  he  concludes  that,  while 
there  is  no  fixed  order,  each  species  does  have  a  typical  or  average 
mode  of  development,  which  is  more  or  less  closely  followed  by  the 
majority.  The  law  varies  with  the  species,  and  the  results  of  Jung's 
researches  are  shown  in  the  following  diagrams  : — 

Hydra  viridis. 
1. 


Hydra  griaea. 
6. 

Hydra 
3 

oligactis. 

4. 

3. 

6. 

5. 

2. 

1. 

2. 

1. 

5. 

4. 

6. 

3. 

4. 

3. 

1. 

5. 

2. 

1. 

6. 

1. 

5. 


4. 


2. 


6. 
4. 


7. 


5. 


The  vertical  line  is  that  axis  of  the  bud  which  passes  through  the 
axis  of  the  parent.  The  upper  series  of  diagrams  shows  the  typical 
order  of  appearance  in  normal  buds  of  the  three  species  named.  This 
order  was  followed  in  46  per  cent,  of  156  specimens  of  H.  griiea^in 
83  per  cent  of  seven  specimens  of  H.  oligactis,  and  in  55  per  cent  of 
21  specimens  of  H.  viridis.  The  second  line  shows  the  order  of 
re-appearance  in  specimens  after  cutting  off  the  oral  end  of  the  body 
with  the  tentacles.  It  was  followed  in  69  per  cent  of  48  specimens 
of  H,  griieoy  in  3  specimens  of  H,  oUgadts,  and  in  47  per  cent  of 
12  specimens  of  H.  viridU. 

*  Moiph.  Jahrb.,  viii.  (1882)  pp.  339-50.    Cf.  Science,  i.  (1883)  p.  81. 
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Forifera. 

Vosmaer's  Forifera. — The  second  part  of  this  work  on  sponges, 
with  plates  V.  and  VI.,  has  appeared;  the  whole  of  the  text  is 
devoted  to  the  history  of  the  investigation  of  this  subject,  and  is  not 
yet  completed.  Plate  V.  is  filled  with  figures  borrowed  from  Zittel, 
and  some  of  that  palsaontologist's  figores,  with  others  from  Haeckel, 
and  two  new  ones  are  to  be  found  on  plate  VI. 

Fresh-water  Sponges,  of  Bussia.* — The  12  nominal  European 
species  of  the  SpongilUdte  are  considered  by  Dr.  W.  Dybowski  to  be 
reducible,  by  exclusion  of  synonyms,  to  five,  viz.  8.  lacustris  anctt., 
fluviatilis  auctt.,  vespa  Martens,  erinaceua  Lieberkiihn,  muelleri 
Lieberkiihn.  Of  these  species  S.  lacusiria  is  the  only  one  recognized 
by  Dr.  Dybowski  from  the  Bussian  Empire ;  it  appears  to  extend  to 
near  Lake  Baikal  and  to  Eamtschatka,  although  some  hook-like 
appendages  upon  gemmules  of  specimens  from  the  latter  country 
throw  some  doubt  on  their  identity.  Besides  this  is  described  a  new 
species,  SpongiUa  sibirica,  from  Lake  Pachabicha  (near  Lake  Baikal) 
and  a  lake  in  the  Caucasus,  distinguished  from  other  species  by  the 
proportions  of  the  spicules  and  structure  of  its  gemmulss ;  also  three 
species  of  Meyeniaj  to  which,  in  consideration  of  his  want  of  informa- 
tion as  to  the  characters  of  previously  described  species,  the  author 
with  praiseworthy  prudence  refrains  from  assigning  specific  names ; 
of  these  Meyenice,  No.  1,  from  Livonia  and  Southern  Bussia,  is  dis- 
tinguished  by  the  often,  and  deeply,  cleft  margin  of  the  amphidisk- 
spicules ;  No.  2,  from  Esthonia,  Poland,  and  the  Dnieper,  has  similar 
amphidisks,  but  has  the  skeleton-spicules  shorter;  in  No.  3,  from 
Eamtschatka  and  Minsk,  in  Western  Bussia,  the  ends  of  the  amphi- 
disks are  deeply  cleft  into  a  few  large  teetii  and  some  or  all  of  the 
skeleton-spicules  are  spined;  the  specimens  from  the  two  localities 
differ  in  small  points  from  each  other. 

In  the  last  species  Dr.  Dybowski  finds  the  same  phenomenon  as 
Mr.  J.  G.  Waller  (in  1878)  did  in  S.  fluviatilis^  viz.  the  occurrence  of 
both  spined  and  smooth  skeleton  spicules  in  the  same  specimen.  As 
in  the  genus  Lvhomirakia  in  1880,f  so  in  SpongiUa  and  Meyenia  now| 
the  author  finds  a  considerable  range  of  variation  in  the  sizes  of  the 
spicules,  e.g.  the  skeleton-spicules  of  8.  lacustris  may  range  from 
*114  mm.  to  *25  mm.  in  length,  and  from  -002  to  *01  mm.  in 
thickness  in  different  specimens,  those  from  salt  water  (Gulf  of 
Finland)  all  bearing  smaller  spicules  than  the  other  specimens ;  the 
gemmule-spiculos  of  fresh-water  examples  range  from  *  024  to  *  05  mm. 
in  length,  and  from  •  02  to  •  04  mm.  in  thickness.  Of  SpongiUa  sibirica^ 
the  only  specimens  of  which  spicule-measurements  are  given  exhibit 
a  comparatively  low  range  of  variation,  but  here,  as  in  the  other 
species  described,  the  rauge  of  variation  appears  to  be  intimately 
connected  with  the  number  of  localities  from  which  specimens  were 
examined,  and  in  none  of  the  species  does  the  variation  of  the  skeleton- 

♦  M^m.  Acad.  Sci.  St.  Petcreburj?,  xxx.  (1882)  No.  10,  23  pp.  (3  pla.). 
t  See  this  Journal,  i.  (1881)  pp.  257-8. 
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spioales  reach  so  high  a  pitch  as  in  S.  laeustrisy  although  in  Meyenia 
No.  2,  the  length  of  the  amphidisks  and  the  diameter  of  their  end- 
disks  both  Yary  from  *  006  to  *  014  mm.  The  diametor  of  the  gem- 
moles  of  S.  laeustris  ranged  in  the  Bnssian  specimens  from  *  28  to 
*4  mm.  The  gemmule  of  8.  sibirica  is  remarkable  for  its  two  layers, 
the  inner  firm,  stmctureless,  yellow,  the  ontor  thin,  colourless,  trans- 
parent, and  made  up  of  non-nucleate,  polygonal  cells. 

A  useful  list  of  84  papers  dealing  witii  this  group  is  appended. 

Protozoa. 

Biit80hli*8  Protozoa.— Parts  17-19,  with  plates  XXIX.  to 
XXXyni.  of  this  work  have  appeared.  The  text  deals  with  the 
Sporozoa.  The  Gregarinida  are  divided  into  the  two  orders  of  the 
Monocystidea  and  of  the  Polycistidea,  each  with  18  genera.  The 
three  genera  of  the  latter  order  lately  described  by  Schneider  aro 
subsequently  noticed.  The  wide  distribution  among  the  Invertebrata 
of  these  parasites  is  noted,  and  their  common  occurrence  among 
mammals  is  pointed  out.  The  next  chapter  deals  with  the  Myxo- 
sporidia  or  so-called  fish-psorosperms,  and  the  spore-formation  is 
carefully  described.  The  lately  suggested  name  of  Sarcosporideia 
(Balbiani^  is  applied  to  the  "  tubes  *'  (saroocysts)  of  Miesdier  and 
Kainey,  tne  correct  relations  of  which  to  the  Gregarinida  must  still 
remain  an  open  question.  The  figures  illustrating  the  Badiolaria  are 
completed,  and  those  of  the  Sporozoa  commenced. 

Flagellate  Infusorian,  an  Ectoparasite  of  Fishes.* — L.  F. 
Henneguy  describes  an  ectoparasite  of  young  trout,  which  seems  to 
cover  ti^eir  surface.  When  fixed  these  infusonform  parasites  have  the 
appearance  of  small  pyriform  cells,  fixed  by  their  narrower  end.  A 
clear  line  divides  the  body  into  longitudinal  asymmetrical  halves,  and 
this  line  corresponds  to  a  groove  in  which  is  placed  a  long  flagellum. 
When  the  animal  is  free  it  expands  and  has  the  form  of  a  HaUotit^ 
shelL  If  the  fish  dies  the  infusorian  guest  abandons  it  and 
disappears,  probably  to  take  up  its  abode  on  another.  In  ordinary 
infusions  the  parasite  cannot  live,  for  fresh  water  appears  to  be  a 
necessity  of  ite  existence. 

Most  nearly  allied  to  Bodo  (Amphimoncui)  caudaius,  it  is  dis- 
tinguished by  having  three,  instead  of  two,  flagella;  the  new  form 
may  be  called  B,  necaiar.  This,  which  appears  to  be  the  first  de- 
scribed ectoparasitic  flagellato  infusorian,  seems  to  cause  the  death  of 
ite  host  by  giving  rise  to  an  alteration  in  the  activity  of  the  cells  of 
the  epithelium ;  for  in  a  young  trout  the  cells  appear  to  be  under- 
going active  division,  which  ceases  when  it  becomes  attacked  by  this 
parasite. 

Gtinntic  Aotinosphsdrium  £ichhomii.t — ^Professor  J.  Leidy 
noticed  in  an  aquarium  what  appeared  to  be  eggs  adherent  to  the 
edges  of  the  leaves  of  VaUisneria.    On  examining  the  egg-like  bodies 

*  Gomptes  RonduB,  xcvi.  (1883)  pp.  658-60. 
t  Proo.  Acad.  Nat.  Sol.  Philacl.,  1882,  p.  260. 
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with  a  lens,  they  were  observed  to  be  covered  with  delicate  rays.  Ob 
transferring  some  of  the  bodies  to  the  field  of  the  Microscope,  they 
proved  to  be  giant  specimens  of  the  larger  snn-animalcnle,  AciinO' 
aphcBrium  Eichhomii,  They  measured  from  three-fourths  to  one  milli- 
metre in  diameter,  independent  of  the  rays,  which  extended  from  one- 
fourth  to  half  a  millimetre  more.  One  of  the  smaller  individuals 
cantained  four  water-fieas  (DaphniaY  a  third  of  a  millimetre  long ;  and 
one  of  the  larger  contained  six  of  tnese.  The  Actino^hcBrium  appears 
to  be  tenacious  of  life,  several  specimens  having  been  retained  alive  and 
in  good  condition  for  three  days  in  a  drop  of  water  in  an  animalcule 
cage.  They  had  discharged  the  Daphnia,  but  retained  their  original 
size.  One  of  oval  form  measured  1  mm.  long  by  0  *  75  mm.  broad. 
The  smaller  ones  measured  0*75  mm.  in  diameter.  After  another 
day  they  appeared  in  good  condition ;  but  the  rays  were  contracted 
so  as  to  be  about  half  the  original  length,  and  many  had  a  minnte 
granular  ball  at  the  end,  apparently  effete  matter  thrown  off  from 
them.     At  this  time  the  animalcules  were  returned  to  the  aquarium. 

Dimorphism  of  Foraminifera.*  —  MM.  Meunier-Chalmas  and 
Schlumberger,  attracted  by  the  discovery  by  one  of  them  of  the  pre- 
sence of  two  forms  in  every  species  of  Nummulite,  have  lately  directed 
their  attention  to  the  MiliolidaB,  where  they  have  observed  similar 
phenomena ;  so,  that  dimorphism  is  to  be  detected  in  both  the  great 
divisions  of  the  Foraminifera-Perforata  and  Imperforata.  The  di- 
morphism of  the  Foraminifera  is  characterized  by  a  difference  in  the 
size  and  arraugemont  of  the  primary  chambers;  the  smallest  and 
those  of  a  median  size  have  a  central  chamber,  which  is  relatively 
very  large  (Form  A),  while  in  larger  forms  this  cavity  is  only  visible 
when  highly  magnified  (Form  B).  In  a  given  species  no  external 
character,  save  that  of  size,  would  give  the  least  suspicion  of  this 
difference. 

The  authors  proceed  to  give  some  details  of  the  distinctive  cha- 
racters of  the  two  forms,  and  promise  in  a  further  communication  to 
discuss  the  hypotheses  by  which  this  remarkable  difference  may  be 
explained. 

Vampyrella  Helioproteos,  a  New  Moneron.f — T.  W.  Engelmann 
describes  this  new  organism,  which  he  found  among  Confervce  in  the 
neighbourhood  of  Utrecht.  It  is  distinguished  from  aU  previously 
known  forms  by  the  "  heliozoa-form "  (globular,  with  long  pseudo- 
podia),  being  able  to  pass  over  into  the  round  flat  discoid  amoeba- 
form.  This  metamorphosis  was  observed  in  three  instances,  and 
extended  over  about  five  minutes.  In  the  heliozoa-form  the  organism 
moves  by  means  of  its  long  contractile  pseudopodia,  like  an  Adino^ 
sphcerium  ;  in  the  amoeba-form  it  creeps  without  pseudopodia  or  change 
of  form.  It  bears  a  very  close  resemblance  to  HyaJodiscus  ruhicundua 
(Hertw.  and  Less.),  differing  only  in  the  absence  of  a  nucleus  and  of 

♦  Comptes  Rendus,  xcvi.  (1883)  pp.  862-6. 

t  K.  Akad.  van  WetenBch.  Amsterdam,  Nov.  25,  1882.    See  Bot  Oentralbl., 
xiii.  (1883)  p.  214. 
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oontractile  Tacuoles.  The  author  adduces,  from  the  discovery  of  this 
organism,  a  fresh  argument  against  drawing  any  sharp  line  between 
the  different  sections  of  the  Protista. 


Eitozoa  of  Fishes.* — P.  Mitrophanow  gives  some  account  of 
new  monadiform  parasites  in  the  blood  of  fishes,  and  discusses  their 
relations  to  the  blood-corpuscles.  He  points  out  that,  in  consequence 
of  their  having  been  looked  upon  as  '*  curiosities,"  the  literature  that 
deals  with  the  presence  of  foreign  organisms  in  the  blood  of  healthy 
animals  is  in  a  very  fragmentary  condition.  The  author  has  dis- 
covered in  the  blood  of  Cobitia  fomlU  and  of  Carassius  vulgaris  an 
organism  which,  at  first  sight,  appeared  to  be  a  Nematode,  but  which 
exhibited,  on  closer  examination,  no  internal  differentiation,  and  some 
amoeboid  characters.  Of  about  30-40  /a  long,  it  was  only  1-1 7  fi 
broad,  and  moved  with  great  rapidity ;  at  its  anterior  end  there  was 
a  flagellum  of  considerable  length,  and  the  anterior  was  narrower 
than  the  hinder  end.  When  dying,  or  less  active,  the  organism 
became  much  shorter,  and  an  undulating  membrane  became  apparent. 
The  body  of  the  organism,  the  membrane,  and  the  flagellum,  all  ex- 
hibited a  homogeneous  highly  refractive  protoplasm  of  great  contrac- 
tile power.  Some  striking  varieties  of  this  form  are  described.  The 
hfematozoon  found  in  Carassius  vulgaris  was  at  first  sight  similar  to 
that  found  in  C.fossUiSj  and  just  described,  but  it  differed  from  it  in 
its  somewhat  larger  size,  and  in  the  more  distinct  appearance  of  its 
undulating  membrane.  For  the  reception  of  these  forms  a  new  genus 
must  be  established  which  may  be  known  as  Hcematomonas^  and  the 
two  species  as  H,  cobitis  and  H.  carassii.  After  giving  an  exact 
definition  of  these  forms,  the  author  proceeds  to  refer  to  the  views  of 
Gaule,  and  states  that  he  comes  to  the  conclusion  that  he  has  here  to 
do  with  organisms,  and  not  with  the  derivates  of  anatomical  elements, 
and  he  agrees  with  Prof.  Bay  Lankester  that  we  have  here  Cytozoa. 
In  consequence  of  the  paper  of  the  last-mentioned  naturalist,')'  he 
feels  it  would  be  superfluous  to  discuss  in  detail  his  objections  to 
Gaule's  views. 


BOTANY. 

A.    GENERAL,  including:  Embryology  and  Histology 
of  the  Fiianerogamia. 

Nature  of  the  Process  of  Fertilization.t— E.  Strasburger  gives 
a  risumS  of  the  various  modes  in  which  the  sexual  elements,  whether 
"  planogametes "  or  '^  aplanogametes,"  unite  in  various  classes  of 
algffi.  He  repeats  his  previously  expressed  view  that  impregnation 
consists  essentially  in  the  union  of  the  morphologically  equivalent 
parts  of  the  two  cells  that  unite.  This  union  is,  however,  confined  to 
the  cell-protoplasm  and  cell-nucleus,  and  does  not  extend  to  the  chro- 

♦  Biol.  Centralbl..  ill.  (1883)  pp.  35-44. 

t  See  tbia  Joarnnl,  ii.  (1882)  p.  519. 

X  Niederrhein.  Qen.  f.  Natur-  n.  Heilktinde,  Bonn,  Dec.  4,  1882. 
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matpphore.  The  fact  that  the  reduction  in  size  of  the  spermatozoid 
is  accompanied  by  a  loss  of  protophtsm,  and  that  the  nuclear  snbstance 
predominates  in  the  mass  of  the  spermatozoid,  has  led  to  the  conclusion 
that  what  takes  place  in  impregnation  is  chiefly  a  transport  of 
nuclear  substance,  while  the  cell-protoplasm  in  the  zygote  or  impreg- 
nated oosphere  plays  the  part  of  a  storage  of  force.  Impregnation  is 
therefore  essentially  a  union  of  cell-nuclei,  although  any  union  of 
cell-nuclei  is  not  necessarily  an  act  of  impregnation.  The  coalescence 
of  the  Plasmodia  of  Myxomycetes  he  does  not  regard  as  an  act  of 
impregnation. 

The  ordinary  mode  for  the  protoplasm  of  the  male  element  to 
reach  that  of  the  female  element  is  by  permeation  through  pores 
already  in  existence,  though  in  certain  instances  it  would  seem  as  if 
it  made  use  of  pores  specially  prepared  for  the  occasion. 

Pollination  of  Aracesd.* — G.  Arcaugeli  has  observed  the  mode  of 
pollination  of  several  species  of  AiucesB,  especially  Arum  italicum^ 
Dracunculus  eriniiua,  vulgaris  and  canaaiensis^  and  SauromcUium  guUa- 
tum.  In  all  of  these  a  very  great  rise  of  temperature  is  observable 
within  the  spathe  for  a  very  short  time  at  the  moment  of  flowering, 
accompanied  by  a  powerful  odour.  The  object  of  these  is  to  attract 
insects  to  assist  in  the  fertilization.  These  are  detained  by  the 
parastemona  as  in  a  cage  from  the  time  when  the  stigmas  are 
mature  until  the  dehiscence  of  the  anthers ;  A.  italicum  at  least  being 
distinctly  proterogynons.  The  author  does  not  consider  there  is 
sufficient  evidence  to  warrant  the  theory  of  the  carnivorous  habits  of 
tbese  plants,  there  being  a  complete  absence  of  any  digestive  fluid  and 
of  any  special  digestive  glands  in  the  spathe. 

Pollen-tubes. t — J«  Eruttschnitt  disputes  the  ordinary  view  that 
the  ovule  is  fertilized  by  the  entrance  of  the  pollen-tube  into  the 
embryo-sac.  He  has  never  been  able  to  detect  that  such  an  entry 
actually  takes  place.  He  believes,  on  the  contrary,  that  the  pollen- 
tube  discharges  the  fovilla  or  contents  of  the  pollen-grain  into  the 
conducting  tissue  of  the  style,  whence  it  is  conducted  by  the  fhnicle 
to  the  papillsB  which  surround  the  micropyle,  and  then  absorbed  by 
endosmose.  In  the  case  of  Cereua  grandiflorua  he  states  that  the 
ovary  contains  on  an  average  about  3000  ovules,  and  that  it  is 
impossible,  on  the  ordinary  theory,  that  all  these  ovules  could  become 
fertilized,  for  there  is  not  nearly  space,  either  in  the  conducting 
tissue  of  the  style  or  in  the  ovarian  cavity,  for  this  number  of  pollen- 
tubes. 

Antoxidation  in  Living  Vegetable  Cells.} — Traube  has  given 
the  name  of  autoxydahle  Korper  or,  as  we  must  clumsily  translate  the 
new  term,  autoxidizablo  substances,  to  those  bodies  which,  at  a  low 
temperature,  and  by  the  action  of  free  passive  oxygen,  can  be  oxidized, 
forming,  in  the  presence  of  water,  peroxide  of  hydrogen.     Starting 

*  Nuov.  Giora.  Bot  Ital.,  xv.  (1883)  pp.  72-97. 

t  Amer.  Mon.  Mier.  Joum.,  Hi.  (1882). 

X  Bot.  Ztg.,  xli.  (18S3)  pp  65-76,  89-103.    Cf.  Science,  i.  (1883)  pp.  229-30. 
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from  Traabe*8  statement  of  the  changes  which  accompany  oxidation, 
especiallj  the  formation  of  peroxide  of  hydrogen,  J.  Beinke  gives 
the  following  as  a  sufficient  basis  on  which  to  build  a  theory  of 
oxidation  in  Uving  cells.  (He  has  himself  shown  that  there  exists  in 
certain  plants,  notably  in  the  beet,  a  very  easily  oxidizable  body, 
which  he  has  named  rhodogen.  This  substance  is  one  of  Traube's 
antoxidizable  bodies,  and  is  only  one  of  many  which  may  be  reason- 
ably assumed  to  be  present  in  cells.) 

1.  In  every  active  cell,  autoxidators  are  formed ;  that  is,  sub- 
stances which,  at  a  low  temperature  and  with  absorption  of  molecular 
oxygen,  can  be  oxidized  by  the  decomposition  of  water. 

2.  By  oxidation  of  these  substances,  peroxide  of  hydrogen  is 
produced. 

8.  This  peroxide  of  hydrogen  can,  under  the  influence  of  diastase, 
and  probably  of  other  ferments,  cause  oxidations  as  energetic  as  atomic 
oxygen  can. 

Lastly,  the  seat  of  this  activity  is  the  periphery  of  the  proto- 
plasmic body  of  the  cell;  and  this  body  possesses  an  alkaline 
reaction. 

Strnctore  of  the  Bundle-sheath.*— The  cells  of  the  typical 
bundlenaheath  are,  according  to  S.  Schwendener,  parenchymatous  and 
of  variable  length ;  the  pores,  when  present,  are  mostly  round,  though 
occasionally  oval  and  oblique.  Like  the  mestome-bundles,  the  sheaths 
form  a  continuous  system.  The  impermeability  of  the  walls  of  the 
sheaths  is  no  invariable  characteristic,  since  portions  only  of  them  are 
often  cuticularized.  It  is,  however,  the  rule  for  the  bundle-sheaths 
to  be,  when  mature,  less  permeable  than  ordinary  cellular  tissue,  this 
being  due  to  a  relatively  impermeable  lamella,  which  bounds  the 
inner  surface  of  their  tangential  walls ;  in  consequence  of  this  the 
sheaths  often  assume  the  functions  of  the  epidermis.  The  formation 
of  pores  on  the  inside  of  the  sheaths  stands  in  close  relationship  to 
the  mode  in  which  their  permeability  decreases  in  the  course  of  their 
development.  When  the  inner  wall  has  become  so  thick  as  to  be 
impermeable  there  are  no  pores. 

In  many  monocotyledons,  dicotyledons,  and  ferns,  the  cells  of  the 
bundle-sheath  of  the  root  are  of  two  kinds ;  opposite  the  primordial 
vessels  are  ^  transmission-spots  "  more  permeable  than  the  rest  of  the 
sheath,  from  the  cells  having  thinner  walls.  The  vessels  are  water- 
conducting  tubes,  and  these  transmission-spots  serve  to  keep  up  a 
connection  between  this  system  and  the  fresh  bark;  they  are  the 
sluices  of  a  system  of  irrigation.  In  the  mestome-sheath  of  mono- 
cotyledons these  passages  are  found  at  two  symmetrical  points,  while 
in  ferns  they  always  correspond,  in  number  and  position,  to  the 
groups  of  primordial  bundles.  These  passages  appear  never  to  occur 
in  the  bundle-sheaths  of  rhizomes. 

Besides  the  suberization  of  the  radial  and  transverse  walls  of  the 
bundle-sheaths,  the  tangential  walls  remaining  unchanged,  Schwen- 

*  AbhandL  K.  Akad.  WisB.  Berlin,  1882  (5  pis.).  See  Bot.  Centralbl.,  xiii. 
(1883)  p.  77. 
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dener  distingaishes  several  modes  of  mechanical  thickening,  viz.  of 
the  cell-walls  of  the  sheath  itself;  of  the  walls  of  the  neighbonring 
cortical  cells,  as  is  usually  the  case  in  ferns ;  of  both  these ;  of  the 
cells  of  the  sheath,  and  of  the  layers  of  cells  which  bonnd  it  on  the 
inside,  &o. 

The  bundle-sheaths  are  formed,  in  the  most  yarious  ways,  from  a 
true  cambium  as  well  as  from  a  meristem ;  and  the  thickenings  are 
also  either  of  parenchymatous  or  of  cambial  origin. 

Buried  Leaf-bnds.*— F.  Hildebrand  describes  several  cases  of 
adventitious  leaf-buds  which  have  become  completely  covered  over  by 
the  surrounding  tissue,  and  concealed  by  the  bark,  breaking  out,  how- 
ever and  developing  in  the  following  season.  They  occur  in  Adinidia 
polygama,  Bhus  glabra,  Ptelea  trifcliata,  VirgUia  luiea^  Calycanlhus 
floridus,  and  Philadelphus  inodorua. 

Stmcture  of  the  Wood  of  Conifer8.t — E.  Russow  publishes  a 
very  detailed  account  of  the  structure  of  the  wood,  especially  of  Picea 
exceUa  and  Larix  sthirica,  with  especial  reference  to  the  development 
of  the  pits  and  of  the  membrane  of  the  wood-cells.  The  general 
conclusions  arrived  at  are  as  follows : — 

The  vessels  and  tracheides  act  as  pumps,  which,  either  by  suction 
or  pressure,  force  the  water  in  the  wood  from  the  root  to  the  leaves. 
The  suction  is  first  caused  by  transpiration,  by  means  of  the  bilateral 
pits  in  the  wood ;  the  positive  pressure  by  the  osmotic  force  of  the 
contents  of  the  paratracheal  cells  of  the  medullary  rays,  and  paren- 
chyma of  the  wood  by  means  of  the  unilateral  pits.  The  latter 
manifests  itself  especially  at  the  time  when  negative  pressyre  prevails 
in  the  vessels  or  tracheides,  in  order  to  bring  about  filtration  of  diffi- 
cultly diffusible  substances  in  the  cells  of  the  medullary  rays  and  of 
the  wood-parenchyma. 

Medullary  Bays  of  Conifers  and  Dicotyledon8.|~P.  Schulz 
describes  the  pores  in  48  species  of  conifers  occurring  in  the  con- 
tiguous walls  of  the  tracheides  and  in  the  cells  of  the  medullary  rays, 
by  which  these  elements  communicate  with  one  another.  Those  in 
the  medullary  rays  are  always  unbordered,  while  those  in  the 
tracheides  are  sometimes  bordered,  sometimes  not.  In  some  species 
of  Pinus  the  tracheides  which  border  the  medullary  rays  have  I- shaped 
thickenings,  the  medullary  rays  having  at  the  same  time  large  oval 
pores.  They  protect  the  tracheides  from  the  pressure  exercised  by 
the  turgidity  of  the  medullary  cells.  The  medullary  tracheides  occur 
only  in  the  Abietinesa,  and  are  of  two  forms.  In  Pinua  these  cells 
are  thickened  in  a  jagged  way,  and  are  arranged  in  several  rows ;  in 
Cedrus,  Larix^  and  many  species  of  Abies,  they  are  narrowed,  have 
not  these  jagged  thickenings,  and  are  usually  arranged  in  one  or  two 
rows  in  each  medullary  ray.     The  bordered-pit-cells  are  dead  and 

•  Bot.  Centralbl.,  xiii.  (1883)  pp.  207-12. 
t  Ibid.,  pp.  29-40,  60-8,  95-109,  166-73  (5  pU.). 

X  Schulz,  P.,  *  Das  Marketralilengewebe  u.  seine  Beziehung  zu  den  leitenden 
Elementen  des  Holzes,'  23  pp.  (1  pi.)  Berlin,  1882. 
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baye  no  power  of  torgidity,  performing  the  function  of  receptacles  for 
water. 

In  dicotyledons  the  medullary  rays  are  also  connected  with  the 
▼essels  by  pores,  which  sometimes  attain  a  very  great  size.  The 
woody  parenchyma  and  medullary  rays  stand  in  a  close  relationship 
with  the  vessels,  and  together  furnish  a  channel  for  the  transport  of 
solutions  of  organic  compounds;  the  sap  is  conducted  through  the 
former,  while  the  vessels  serve  as  reservoirs  to  which  the  former  give 
up  their  superfluous  sap,  and  take  it  up  again  from  them  when 
wanted. 

Diagnofltio  Value  of  the  Number  and  Height  of  the  Medullary 
Bays  in  Conifers.* — B.  Essner  points  out  that  these  characters  cannot 
be  used  for  the  determination  of  the  species  of  fossil  coniferous  woods, 
as  has  been  proposed,  since  both  the  number  and  height  of  the 
medullary  rays  are  subject  to  considerable  variation  in  the  same  species 
according  to  age ;  they  are  most  numerous  in  the  first  annual  ring, 
then  decrease,  and  subsequently  again  increase.  Their  height  increases 
regularly  with  their  age. 

Aehenial  Hairs  and  Fibres  of  CompoBit8D.t — G.  Macloskie 
describes  the  peculiar  hairs  attached  to  ^e  achenes  of  many  Com« 
positas.  Duplex  hairs  are  characteristic  of  the  families  Asteroideie, 
Eupatoriefld,  Yemonieoe,  HelianthoideiB,  Helenioideaa,  ArctotidesB,  and 
Mutisie® ;  but  do  not  occur  in  Anthemideie  or  CichorieaB.  Each  hair 
consists  of  two  tubes  with  a  partition  between,  like  the  two  flues 
of  a  double  chimney ;  they  contain  special  fibres  or  elaters  which  are 
rapidly  uncovered  on  access  of  moisture,  swelling  and  escaping  by 
the  tips  of  the  tubes,  as  by  the  lifting  of  a  pair  of  trap-doors.  There 
are  also  similar  fibres  contained  in  superficial  cells  of  the  peiicarp  in 
CichoriesB,  which  aid  in  the  dehiscence  of  the  seed-vessel  (generally 
described  as  indehiscent),  and  the  pressing  out  of  the  seed. 

Crystals  of  Calcium  oxalate  in  the  Cell-wall4— Crystals  of 
calcium  oxalate  in  the  cell-wall  have  hitherto  been  observed  in 
Mesemhrffanihemum^  Sempervivum,  Draccena^  Araucaria,  Weluntschiay 
and  Ephedra,  H.  Molisch  records  an  additional  instance  in  Nuphar 
and  NymphcML,  They  occur  especially  in  the  walls  of  the  well-known 
stellate  hairs  of  the  fundamental  parenchyma  which  surrounds  the 
intercellular  spaces  of  the  leaf  and  leaf-stalk.  The  crystals  vary 
greatly  in  size  from  all  but  invisible  points  to  6  *  6  ft  in  length. 

Influence  of  Sunny  and  Shaded  Localities  on  the  Development 
of  Leaves.!  —  Haberlandt,  in  an  examination  of  the  comparative 
anatomy  of  the  assimilating  tissues  in  plants,  came  to  the  con- 
clusion that  light  is  almost  without  influence  in  governing  the  shape 
of  leaves  or  the  arrangement  of  the  chlorophyll-cells.    On  the  other 

*  AbbandL  Natnrf.  Ges.  Halle,  xri.  (1882).    See  Bot.  Centialbl ,  xii.  (1882) 
p.  407. 

t  Amer.  Natural.,  xvii.  (1883)  pp.  31-6. 

J  Oesterr.  Bot.  Zeitschr.,  xxxii.  (1882)  pp.  382-5. 

{  Jen.  Zeitschr.  f.  Naturwiw.,  ix.(1882)  pp.  162-200  (1  pi.).  Bee  Amer.  Joum. 
Sci.,  zxT.  (1883)  pp.  313-4.    Ct  tbia  Journal,  ii  (1882)  pp.  868,  873;  ante  p.  92. 
Ser.  2.— Vol.  III.  2  0 
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hand,  Pick  has  shown  that  the  shape  and  arrangement  of  aiwiniflatiiig 
tissues  are  certainly  controlled  to  some  extent  hy  the  presence  of  full 
smiHght  or  of  shade.  Both  of  the  foregoing  works  were  preceded  hy 
a  paper  by  E.  8tahl  in  which  the  influence  of  the  intensity  of  light  on 
the  structure  and  arrangement  of  chlorophyll-parenchyma  was  pointed 
out.  It  may  be  further  stated  that  the  same  author  had  preyiously 
studied  the  effect  of  the  direction  and  intensity  of  light  on  some 
movements  in  plants.  In  a  paper  just  published  £.  Stahl  incorporates 
some  of  the  earlier  results  obtained  by  him,  and  adds  several  fEM^ts  of 
considerable  interest  The  thesis  may  be  stated  as  follows:  The 
elongated  or  palisade  cells  are  best  adapted  for  light  of  high  inten- 
sity ;  the  looser  parenchyma  for  that  of  low  intensity.  (To  this  in 
passing  may  be  added  Areschoug's  observation  that  the  looser  or 
spongy  parenchyma  is  that  best  adapted  for  transpiration,  and 
characterizes  the  foliage  of  moist  climates;  where  either  local  or 
climatic  relations  render  too  rapid  transpiration  undesirable,  these 
layers  are  protected  by  a  palisade  S3r8tem.)  The  author  has  devoted 
most  attention  to  plants  which  can  endure  shade  as  well  as  bright 
sunlight,  and  here  wide  differences  are  alleged  to  exist  between  the 
forms  growing  iik  lig^t  and  those  found  in  shade.  All  the  diffarenoes 
are  of  the  character  above  described,  namely  adaptation  to  sunlight  by 
the  development  of  a  better  palisade  system.  The  critical  point  of 
the  investigation  is  plainly  that  leaves  developing  in  sunlight  have  a 
less  strongly  characterized  spongy  parenchyma,  and  a  better  marked 
palisade  system.  In  view  of  &e  fact  that  these  two  systems  are 
generally  found  as  stated  in  the  thesis,  the  author  asks  whether  this 
ought  not  to  influence  our  treatment  with  plants  in  greenhouses. 

Position  of  Leaves  in  reroect  to  Light.* — E.  Mer  states  that 
certain  parts  of  the  leaf,  usually  the  limb,  receive  luminous  impres* 
sions,  while  other  parts,  as  the  petiole,  the  motile  organs,  &o,,  execute 
movements  for  the  purpose  of  placing  the  former  in  a  favourable 
position  for  receiving  light.  The  mechanism  of  these  movements 
consists  in  an  augmentation  of  growth,  or  only  of  turgidity,  resulting 
in  curvatures  and  torsions.  The  presence  of  light  seems  indispensable 
to  these  movements. 

Photepinasty  of  Leaves,  f — ^W.  Detmer  proposes  the  term  <'  phote- 
pinasty  "  for  the  epinastic  position  of  leaves  induced  by  light  The 
normal  unfolding  of  leaves  is  due  to  paratonic  nutation.  Light  first 
induces  stronger  growth  in  the  upper  side  of  the  leaf;  and  it  is  to 
this  phenomenon  that  he  proposes  to  apply  the  term. 

Movements  of  Leaves  and  Fruits.^ — The  movements  of  leaf-  and 
flower-stalks  in  virtue  of  which  they  assume  an  inclined  or  horizontal 
position  are  attributed  by  H.  Yochting  to  various  causes,  geotropism, 
heliotropism,  and  the  weight  of  the  flowers  or  fruit.    In  addition  to 

*  Comptes  Rendus,  xoyi.  (1888)  pp.  1156-9.  See  also  this  JonmaL  anU,  pp. 
235,  287. 

t  Bot  Ztg.,  xl.  (1882)  pp.  787-94. 

i  Voohting,  H.,  'Die  Beweg:angen  dor  Bluten  u.  FrUohte,*  199  pp.  (2  pis.) 
Bonn,  1882.    See  Bot.  Ztg.,  xli  (1888)  p.  18. 
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these  ezteniAl,  there  are  alao  internal  oatzaes,  which  he  olasses  under 
two  heads : — **  rectipetaV'  those  which  tend  to  straighten  the  organ  in 
question ;  and  '*  onrvipetaV'  those  which  tend  to  cause  it  to  ourye. 

Distribution  of  Water  in  the  Heliotropic  Parts  of  Plants.*^ 
A.  Thate  derives  the  following  conclusions  from  experiments  on 
CoteWy  ClemaHs,  Pha$eolu8f  Dahlia,  SamXmcua,  and  Stlphium : — 

1.  In  the  parts  of  plants  with  positively  heliotropio  curvature,  no 
difference  can  be  detected  between  the  amount  of  water  in  the 
illuminated  and  the  shaded  side. 

2.  It  cannot,  however,  be  positively  asserted  that  no  such  difference 
exists. 

8.  Very  nearly  exact  determinations  of  the  amount  of  water  in  the 
parts  of  plants  wUch  curve  heliotropically  can  be  obtained  by  Eraus's 
method. 

Sxeratioa  of  Water  from  Leaves.t — O.  Yolkens  describes  the 
structure  of  the  portion  of  the  tip  of  the  leaf  of  Ckdla  adapted  for  the 
excietion  of  water.  In  addition  to  the  ordinary  stomata,  the  epidermis 
of  the  cylindrical  apex  of  the  leaf  is  provided  with  very  large  modified 
■tomata,  which  he  terms  water-fissures.  The  internal  tissue  is  com- 
posed of  assimilating  parenchyma  surrounding  the  extremities  of  the 
spiral  bundles,  which  are  in  close  contact  with  a  tissue  composed 
of  thin-walled  cells  with  watery  oontents  which  the  author  terms 
**  epitiiem."  The  cells  of  the  epitiiem  form  a  spongy  tissue,  the  large 
and  numerous  intercellular  spaces  of  which  are  always  filled  with 
water.  The  closed  ends  of  the  spiral  vessels  are  inserted  between  the 
eells  of  the  epithem.  The  excretion  of  water  in  the  fluid  state  on  the 
surface  of  the  leaves  is  due  chiefly  to  root-pressure. 

The  Aroidees  is  the  only  order  of  monocotyledons  that  possess  a 
true  seeretOTy  apparatus.  In  other  orders  the  epidermis  gives  way  at 
the  apex  of  the  leaf,  and  the  vessels  discharge  their  superfluous  water 
into  tiie  fissure.  Where  a  special  excreting  organ  is  present,  it  usually 
occupies  the  apex  and  teeth  of  the  leaf;  but  sometimes,  as  in  0ra$8ula 
and  Urtiea,  is  dispersed  over  the  surface  of  the  leaf! 

Moyements  of  Water  in  Plants.} — J*  Vesque  has  devised  a  simple 
method  of  demonstrating  the  tranter  of  water  in  the  stems  of  plants, 
which  promises  to  have  a  wide  application.  The  stem  is  cut  obliquely 
durinc  immersion  in  water,  and  the  thin  part  of  the  severed  stem  is 
placed  in  the  field  of  the  Microscope,  of  course  completely  wet  on  the 
cut  Borfaoe.  After  the  cover-glass  is  adjusted  and  the  stem  securely 
Ikstened,  so  that  it  cannot  be  easily  disturbed  by  subsequent  treatment, 
a  very  little  freshly  precipitated  calcium  oxalate,  or  other  finely 
divided  substance,  is  introduced  under  the  cover.  If  the  leaves  have 
not  been  removed  from  the  stem,  a  rapid  current  is  at  once  observed 

^  Piing8heim*8  Jahrb.  f.  Wiss.  Bot,  xiii.  (1882)  pp.  718-29. 

t  Yolkens,  Q.,  *  Ueber  Waawffanasoheidang  in  liqnider  Fonn  an  den  Bl&ttera 
boherar  Pflanien,'  46  pp.  (8  pli.)  Berlin,  1882.  See  Bot  OentralbL  xiL  (1882) 
p.  888. 

X  Ann.  8oi.  Nat  (Boi)  xv.  (1882)  pp.  5-15.  See  O.  L.  G.  in  Amer.  Journ.  of 
Sci.,  XX?.  (1883)  pp.  287-8. 
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to  flow  towards  the  cut  surface.  The  insolnble  salt  collects  at  the 
open  months  of  the  vessels,  often  passing  into  the  capillary  tubes  afiter 
a  temporary  arrest,  and  the  same  phenomenon  is  repeated  several  times 
as  the  minute  plugs  are  formed  and  then  sucked  in. 

With  low  powers  of  the  Microscope  it  is  possible  to  use  a  second 
slip  instead  of  the  thin  cover,  and  then  the  simple  apparatus  can  be 
held  more  flrmly  in  its  place.  In  any  case  it  is  possible  to  measure 
the  rapidity  of  the  current  by  means  of  a  micrometric  eye-piece ;  and 
several  such  measurements  are  given. 

When  the  stem  is  quickly  stripped  of  its  leaves,  the  current  is 
stopped  at  once.  But  when,  on  the  other  hand,  a  leaf  or  a  part  of  the 
stem  is  pinched,  there  is  immediately  a  backward  flow  of  water. 

It  is  well  known  that  two  conflicting  views  have  been  held  by 
physiologists  as  to  the  channel  by  which  the  upward  movement  of 
water  in  wood  takes  place.  Some  think  that  the  transfer  is  solely  by 
imbibition,  and  that  no  Aree  water  is  carried  ^m  cavity  to  cavity  of 
the  wood-element,  or  rather,  that  no  Aree  water  exists  in  the  cavities. 
Others  have  held  that  free  water  is  carried  from  one  wood-dement  to 
another,  and  that  the  walls  themselves  play  only  a  subordinate  role. 
To  these  opposed  views  may  be  added  a  third,  which  appears  to  be  a 
compromise ;  namely,  that  water  in  a  free  state  actually  exists  as  a 
thin  lining  on  the  cell-wall.  The  chief  advocate  of  the  latter  view 
has,  however,  abandoned  it  in  favour  of  the  imbibition  theory.  A 
recent  publication  by  Elfving*  details  the  results  of  experiments 
which  considerably  strengthen  the  **  cavity"  theory.  Now  just  at 
this  point  come  observations  of  Yesque,  in  a  continuation  of  the  paper 
regarding  the  method  of  direct  demonstration,  which  go  fta  towards 
showing  that  here,  as  was  long  ago  suspected,  the  truth  is  to  be  found 
between  the  extrcones.  These  experiment8,'^which  need  to  be  care- 
fully repeated,  indicate  that  under  certain  circumstances  the  transfer 
of  water  takes  place  by  means  of  the  cavities  themselves,  but  that  in 
all  cases  they  may  serve  the  part  of  reservoirs. 

Moreover,  the  calibre  and  length  of  the  vessels  regulate  the  rate 
of  transpiration  ;  resistance  to  the  movement  of  the  water  following 
the  law  of  Poiseuille,  so  that  the  resistance  is  inversely  proportional 
to  the  fourth  power  of  the  diameter,  and  directly  proportional  to  their 
length.    We  give  in  full  the  dose  of  Yesque's  paper. 

<<  It  is  evident  that  p  having  reached  its  maximum,  that  is  to  say 

the  suction  resulting  from  tran^iration  not  being  able  to  increase 

without  changing  our  conditions,  because  the  air  dissolved  in  the 

water  becomes  disengaged,  the  quantity  of  water  which  arrives  at  the 

organs  of  transpiration  across  a  vessel  filled  with  water  is  expressed 

Ad* 
by  —J—.     From  this  we  can  see  why  climbing  plants  have  sueh 

large  vessels ;  in  fact,  the  increase  in  diameter  can  alone  compensate 
that  of  the  length.  And,  further,  the  quantity  of  water  which  can 
pass  through  a  vessel  in  a  given  time  bears  a  certain  relation,  varying 
for  each  species,  with  the  water  which  it  contains.  This,  which  I  have 

•  See  infra,  p.  889. 
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called  the  transpiratory  reserve,  it  nught  be  better  to  term  the  vas- 
cnlar  transpiratory  reserve.  I  propose  to  publish  a  work  on  water 
resenroirs  in  generaL  A  study  of  this  apparatus  very  often  gives  the 
key  as  to  the  resistanoe  of  certain  plants  to  certain  surroundmgs,  and 
pennits  us  to  indicate  at  once  the  conditions  under  which  we  must 
cultivate  plants.  Anatomy,  I  am  convinced,  will  open  the  way  to 
rational  culture." 

Permeability  of  Wood  to  Water.* — Examination  of  the  structure 
of  the  wood  in  a  number  of  gymnospermous  and  angiospermous  trees 
and  shrubs  has  led  F.  Elfving  to  the  conclusion  that  the  wood  loses  its 
permeability  for  water  as  soon  as  the  cell-cavities  become  completely 
closed.  The  water  of  transpiration  cannot  therefore  be  conducted 
through  the  cell-walls,  but  filters  from  cell  to  cell.  In  the  tracheides 
of  the  OoniferfB  it  is  clear  that  the  largest  part  of  the  cell-wall  serves 
as  a  support  for  the  separate  tracheides ;  while  the  filtration  can  take 
place  only  at  definite  spots,  viz.  the  bordered  pits. 

Trichomatio  Origin  and  Formation  of  some  Cy8tolith8.t  — 
J.  Chareyre  saw  in  a  very  young  leaf  of  Morua  alba  that  the  hairs, 
which  were  very  long  and  a  little  swollen  at  their  base,  were  gradually 
filled  with  a  striated  mass  incrusted  by  calcareous  matter.  With  age 
these  hairs  become  absorbed,  their  extremity  undergoing  atrophy,  and 
their  lower  portion  swelling  and  becoming  globular.  The  cystoUthic 
mass  became  detached  from  their  walls,  and,  in  the  adult  leaves,  the 
extremity  of  the  hair  disappearing  entirely,  the  basal  portion,  now 
inclosed  in  epidermis,  formed  a  true  cystolithic  cell.  We  here, 
then,  have  cystoliths  which  are  of  epidermal  origin  and  are  most 
frequently  developed  at  the  expense  of  a  hair,  though  in  rarer  cases 
from  the  outer  widl  of  an  epidermal  cell.  There  is  another  category, 
examples  of  which  are  to  be  found  jn  some  AcanthacesB  and  Procrideaa, 
in  whidi  tiie  cystoliths  exist  in  all  the  tissues,  and  are  developed 
at  the  expense  of  the  cell  which  contains  them.  The  two  categories 
may  perhaps  be  connected  together  by  the  linear  cystoliths  of  some 
Ortiae. 

Formation  of  Starch  out  of  Sugar.} — J.  Boehm  contests  the 
ordinary  view  that  the  starch  formed  in  chlorophyll-grains  is  a  direct 
result  of  the  decomposition  of  carbon  dioxide ;  he  believes  it  to  be  in 
many  cases  formed  out  of  other  organic  substances,  especially  sugar, 
whidi  have  found  their  way  into  the  chlorophyll-grains.  Starich  is  in 
this  way  often  formed  in  the  absence  of  light  in  grains  of  chlorophyll 
or  of  etiolin.  In  order  to  confirm  this  hypothesis,  leaves  and  pieces 
of  the  stem  of  the  scarlet-runner,  containing  no  starch,  were  exposed 
to  the  action  of  a  solution  of  sugar,  when  they  were  found,  after  twenty- 
four  hours,  to  contain  abundance  of  starch ;  the  quantity  depending 
on  the  concentration  of  the  solution  of  sugar;  the  temperature, 
between  the  limits  of  10^  and  20°  0.,  appearing  to  make  no  difierence. 
In  leaves  of  Oalanihus^  EyadnthuBf  Lis,  &c.,  starch  was  produced  in 

♦  Bot  Ztg.,  xl.  (1882)  pp.  707-23. 

t  Comptes  Bendiu,  xcvi.  (1888)  pp.  1073-5. 

X  Bot  Ztg.,  xU.  (1883)  pp.  33-8,  49-54. 
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tlie  mne  way  in  from  eight  to  ten  days,  as  well  as  in  many  otiier 
eases.  The  author  believes,  therefore,  ihat  the  first  demonstrable 
product  of  the  decomposition  of  carbon  dioxide  is  not  starch,  but 
sugar,  and  in  all  probability  this  is  really  the  first  product  formed. 

Distribution  of  Enei^  in  the  Chlorophyll-ffpeotrum.* — G.  Timi- 
riaieff  points  out  the  intimate  relationship  between  the  absorption  of 
light  by  chlorophyll  and  the  intensity  of  the  chemical  phenomena 
produced,  the  curves  of  absorption  of  light  and  of  the  decomposition 
of  carbon  dioadde  presenting  an  almost  exact  concurrence.  This 
last  function  may  be  considered  as  dependent  on  the  energy  of  radia- 
tion as  measured  by  its  effisct  on  the  thermopile.  lAngley  has 
definitely  fixed  the  position  of  maximum  energy  in  the  solar  spectrum 
to  be  in  the  orange,  exactly  in  that  part  which  corresponds  to  the 
characteristic  band  of  chlorophyll,  between  B  and  C. 

It  results,  therefore,  that  chlorophyll  may  be  regarded  as  an 
absorbent  specially  adapted  for  the  absorption  of  those  solar  rays 
which  have  the  greatest  energy ;  and  its  elaboration  by  the  vegetable 
economy  is  one  of  the  most  striking  examples  of  the  adaptation  of 
organized  beings  to  the  conditions  of  their  environment. 

Under  the  most  favourable  conditions  40  per  cent,  of  the  solar 
energnr  corresponding  to  the  rays  of  light  absorbed  by  the  charac- 
teristic band  of  chlorophyll,  is  transformed  into  chemical  work. 
Ghloropbyll  therefore  constitutes  an  apparatus  of  great  perfection, 
capable  of  transforming  into  useful  work  40  per  cent,  of  the  solar 
energy  absorbed. 

Colour  and  At8imilation.t — ^T.  W.  Encelmann  has  made  an 
extensive  use  of  the  so-called  bacteria  method  for  investigating  the 
e£fect  of  light  on  chlorophyll-cells,  and  he  now  gives  further  details 
of  his  experiments,  with  some  of  hip  conclusions. 

The  effect  of  free  oxygen  upon  quiescent  bacteria  is  so  great  that 
by  their  presence  the  trillionth  of  a  milligram  of  the  gas  can  be 
detected.  When  a  green  cell  in  water  is  evolving  oj^gen,  even  to  an 
extremely  minute  amount,  the  movements  of  the  bacteria  afford 
instantaneous  indication  of  its  presence.  Moreover,  when  the  ray  of 
light,  shining  through  or  on  the  green  cell,  is  unfavourable  to  the 
process  of  assimilation  and  evolution  of  oxygen,  the  effect  on  the 
bacteria  is  at  once  shown.  All  of  Engelmann's  experiments  were 
checked  by  control  observations.  The  results  are  nuunly  as  follows : — 
Only  those  cells  which  contain  particles  of  coloured  protoplasm  evolve 
oxygen  in  the  light.  When  colourless  protoplasm  was  screened  by  a 
coloured  solution,  or  was  illuminated  by  light  coming  through  a  green 
leaf,  no  oxygen  was  evolved.  It  will  be  seen  that  this  has  a  direct 
bearing  upon  some  of  Pringsheim's  views.  In  the  case  of  cells  of 
different  colours,  e.g.  green.  Sphagnum  and  Sjnrogyra;  yellowish- 
brown,  Navicula  and  Pinnularia;  bluish-green,  Oseillaioria  and  Nosioc; 
red,  Callithamnion  and  CeranUum;  distinct  relations  between  the  colour 
and  the  amount  of  assimilation  under  different  rays  were  made  out. 

^  Oomptes  Bendus,  xovi.  (1883)  pp.  375-6. 
t  Bot  Ztg.,  xli.  (1888)  pp.  1-13, 17-29. 
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The  maxixiiiim  actiTity  for  green  oelki  wm  in  the  red  between  B  and 
0  (the  place  of  the  most  striking  of  the  ohlorophjll  absorption  bands) ; 
for  yeUowish-brown,  in  &e  green,  ftt  D  ^  E ;  for  bluish-green,  in  the 
yellow ;  for  red,  in  ^e  green.  Heiloe  there  must  be  a  series  of  colours 
other  than  tiiat  of  chlorophyll  which  possess  the  power  of  assimilation 
in  different  parts  of  the  spectnun.  The  TnaTimnm  activity  for  a 
given  oolonr  is  found  in  rays  complementary  to  that  colour.  The 
author  gives  also  an  account  of  the  possible  bearing  of  the  above  on 
the  distribution  of  organisms  at  difEbrent  depths  of  water. 

Oecurrenoe  of  Allantoin  and  Asparagin  in  Toung  Leaves.^ 
— K  Schulze  and  J.  Barbieri  removed  branches  of  the  birch,  plane, 
and  horse-chestnut  provided  with  bnds,  and  placed  them  in  water  at 
the  ordinary  summer  temperature  until  growth  had  ceased  in  the 
buds.  In  the  extract  from  the  buds,  asparagin  could  be  detected  in 
all  three  cases.  In  that  from  the  chestnut  there  was  also  an  amide 
with  the  reaction  of  leucin,  and  in  that  from  the  plane  a  substance 
identical  in  composition  and  properties  with  allantoin,  CfH^NfOa. 

Cholesterin,  Phytosterin,  Paraoholesterin,  &c.t— E.  Schulze  and 
J.  Barbieri  found  a  considerable  quantity  of  cholesterin  in  etiolated 
seedlings  of  LicptfitM  ItUeus^  the  substance  obtained  from  the  seeds  and 
cotyledons  exhibiting  to  a  great  degree  its  ordinary  properties.  On 
the  other  hand  that  obtained  from  the  root  and  tigellum  showed 
essential  differences,  especially  in  a  considerably  higher  fusing-point. 
The  authors  propose  for  it  the  term  "  caulosterin,"  and  regard  it  as  a 
distinct  member  of  the  group,  with  the  probable  formuhi  OMH44O. 
The  group  will  then  consist  of  five  members,  with  the  following 
fosing-points : — cholesterin  IdS^'-liG®,  phytosterin  182°-183*',  pan^ 
cholesterin  184''-184*6%  caulosterin  168°-169^  and  isooholesterin 
188*'-188-5°. 

Bespiration  of  Submerged  Parts  of  Plants.^— A.  Barthdemy 
records  observations  on  Nymphcea  and  Nelumbiumy  which  confirm  his 
previously  published  view  that  the  disengagement  of  bubbles  of  gas 
IS  not  a  nonnal  property  of  submerged  leaves,  but  is  the  result  of 
accidental  circumstances,  and  that,  in  consequence,  the  special  respira* 
tion  of  green  leaves  has  not  the  importance  to  the  plant  which  is 
usually  attributed  to  it. 

Freenng  of  liquids  in  Living  Vegetable  Tiisue.§^T.  Meehan, 
referring  to  the  prevalent  opinion  that  the  liquid  in  vegetable 
tissues  congeals  as  ordinary  liquids  do,  and  expanding,  often  causes 
trees  to  burst  with  an  explosive  sound,  states  that  experiments  on 
young  and  vigorous  trees,  varying  from  one  foot  to  three  feet  in 
diameter,  demonstrated  that  in  no  instance  was  there  the  slightest 
tendency  to  expansion,  while,  in  the  case  of  a  large  maple  {Acer 

*  Joum.  piakt.  Chem.,  xxr.  (1882)  pp.  145-58.  See  Bot  CentiBlbL,  ziii  (1883) 
p.  268. 

t  Joum.  prakt.  Ohem.,  xxv.  (1882)  pp.  159-80.  See  Bot  CentralbL,  xiii. 
(1888)  p.  264.    Of.  Liebig's  Aim.  Chem.,  ocxL  (1882)  pp.  288-4. 

t  Ckmiptee  Bendue,  xo? L  (1888)  pp.  788-80. 

f  Pioo.  Aoad.  Nat.  Sot  Philad.,  1883. 
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dcuycarpum),  8  ft.  11^  in.  in  droomferenoe,  ihore  appeared  to  be  a 
contraction  of  l-8th  in.  In  dead  wood  soaked  in  water  there  was  an 
evident  expansion,  and  the  cleayage  with  explosion,  noted  in  the  case 
of  forest-trees  in  high  northern  regions,  may  result  from  the  freezing 
of  liquid  in  the  centre  of  less  vital  parts  of  the  trunks.  In  some 
hardy  succulents,  however,  instead  of  expansion  under  frost,  there  was 
a  marked  contraction.  The  joints  or  sections  of  stem  in  Opuntia 
Bafines^m  and  allied  species  shrink  remarkably  with  the  lowering  of 
the  temperature,  so  that  the  whole  surface  in  winter  is  very  much 
wrinkled.  Assuming  as  a  fact  that  the  liquids  in  plants  which  are 
known  to  endure  frost  without  injury  do  not  congeal,  it  might  be 
a  question  as  to  what  power  supplied  the  successful  resistance.  It  was 
probably  a  vital  power,  for  the  sap  of  plants,  after  it  was  drawn  from 
them,  congealed  easily.  In  the  large  maple  tree  already  referred  to, 
the  juices  not  solidified  in  the  tree  exude  from  the  wounded  portion 
and  then  freeze,  hanging  from  the  trees  as  icicles,  often  6  in.  long. 

Influence  of  Electricity  on  Ye^tation.* — M.  Macagno  has 
experimented  near  Palermo  upon  the  mflnence  of  atmospheric  elec- 
tricity on  the  growth  of  grape  vines.  Sixteen  feet  were  submitted  to 
the  action  of  an  electric  current,  by  means  of  a  copper  wire  inserted 
by  a  platinum  point  in  the  extremity  of  a  fruit-bearing  branch,  while 
another  wire  connected  the  branch  at  its  origin  with  the  soil.  The 
experiment  lasted  from  April  to  September.  The  wood  of  the  branches 
which  were  experimented  upon  contained  less  potash  and  other 
mineral  matters  than  the  rest  of  the  vine,  but  the  leaves  had  an 
excess  of  potash  under  the  form  of  bitartrate ;  the  grapes  collected 
from  the  electrized  branches  furnished  more  must,  contained  more 
glucose,  and  were  less  acid. 

B.    CBYPTOGAMIA. 

Grsrptogamia  Vascularia. 

Male  Prothallium  of  Eqnisetnm.t— D.  H.  Campbell  describes 
the  development  from  the  spore  of  the  male  prothallium  of  Equisetum 
arvense.  When  the  spores  are  sown  under  glass  or  on  damp  earth, 
they  germinate  almost  immediately.  They  first  put  out  a  nearly 
colourless  rhizoid,  the  body  of  the  spore  then  dividing  into  two  cells  by 
a  longitudinal  septum.  Directly  after  germination,  the  chlorophyll 
begins  to  collect  into  distinct  chlorophyll-bodies ;  the  mode  of  sub- 
sequent cell-division  varies , considerably ;  some  of  the  prothallia 
showing  a  tendency  to  branch  quite  early.  Some  of  the  prothallia 
send  out  a  second  rhizoid  from  one  of  the  lower  cells ;  finally  they 
become  somewhat  club-shaped.  The  first  mature  antherozoids  were 
observed  nearly  six  weeks  idTter  the  sowing  of  the  spores. 

The  structure  of  the  antheridium  is  extremely  simple,  consisting 
simply  of  a  cavity  or  excavation  in  the  end  of  a  branch  of  the  pro- 
thallium.   It  commences  by  a  concentration  of  protoplasm  at  the  spot, 

♦  •  Lea  Mondes.*    See  Joura.  Frankl.  Institute,  cxv.  (1883)  p.  311^ 
t  Amer.  Natural.,  XTii  (1883)  pp.  10-15  (2  pla). 


Digitized  by  LjOOQIC 


ZOOLOGY  AND  BOTANY,  MIOBOSOOPY^  BTO.  393 

the  cavity  being  graduallj  formed,  at  first  indistinct,  but  finally 
assuming  a  nearly  regular  oval  shape.  The  protoplasm  soon  breaks 
np  into  small  ronnd  bodies  which  are  discharged  as  antherozoids.  The 
first  antheridia  are  formed  singly ;  but  later  two  or  three  are  formed 
almost  simultaneously  at  the  end  of  a  single  branch.  When  the 
antherozoids  are  mature,  the  cells  surrounding  the  interior  cavity  of 
the  antheridium  separate,  leaving  an  opening  by  which  they  escape. 
Usually  the  whole  mass  of  antherozoids  is  discharged  in  a  few  minutes, 
but  sometimes  the  discharge  is  more  graduaL  Each  antherozoid  is 
inclosed  in,  and  lies  coiled  up  within,  a  membrane.  After  resting  for 
a  few  moments  this  sac  bursts,  freeing  the  inclosed  antherozoid,  which 
immediately  swims  rapidly  away,  with  a  peculiar  undulatory  move- 
ment due  to  its  spiral  form.  The  antherozoids  are  of  comparatively 
very  large  size.  The  body  is  long  and  slender,  tapering  to  a  point 
at  one  end,  and  bearing  Ihe  remains  of  the  enveloping  sac  on  the 
inner  side.  They  are  quickly  killed  by  iodine  ;  the  cilia  becoming 
rigid,  and  standing  out  in  all  directions  from  the  thicker  end  of  the 
antherozoid. 

Eeproduotiye  Organs  of  Pilularia.* — E.  Ooebel  has  examined 
the  development  and  structure  of  the  fructification  of  Filulana 
globulifera, 

A  longitudinal  section  of  the  young  fructification  shows  that  the 
chambers  in  which  the  sporangia  are  formed  are  not  closed,  but  have 
an  opening  at  the  apex.  The  chambers  are  therefore  not  of  endo- 
genous origin,  but  are  merely  depressions  in  the  surface.  A  placenta 
springs  from  the  outer  wall  of  each  chamber  in  the  form  of  a  cushion 
ascending  from  below  upwards,  on  which  the  sporangia  are  developed, 
usually  in  ascending  succession.  The  placentsd  are  therefore,  as  in 
Marattiaocfle,  also  products  of  superficial  cells. 

The  four  projecting  ridges  which  correspond  to  the  four  chambers 
do  not  meet  in  the  centre  of  the  fructification,  but  are  separated  by  a 
moderately  large  mass  of  tissue,  which,  when  the  fructification  is  ripe, 
separates  into  four  sections.  Gfoebel  does  not  agree  with  Juranyi  in 
regarding  these  projections  as  tips  of  leaf-segments,  but  simply  as 
outgrow&s  of  the  outer  margin  of  the  four  pits  in  which  the  sporangia 
are  formed.  The  entire  fructification  of  Pilularia  is,  according  to 
this  view,  a  simple  leaf-segment,  in  depressions  of  which  the  sori  are 
developed,  as  in  the  homosporous  Filicineaa.  The  central  mass  of 
tissue  which  separates  the  pits  from  one  another  does  not  at  first 
present  any  difEbrentiation  into  four  pits.  This  view  of  the  structure 
of  Pilularia  is  confirmed  by  a  comparison  with  Marnlea. 

The  idea  that  the  fructification  of  Pilularia  is  composed  of  four 
leaf-segments  has  originated  from  the  structure  of  the  mature  organ, 
which  splits  into  four  parts.  But  this  results  from  the  central  tissue 
between  each  pair  of  soral  chambers  splitting  into  two.  In  the  centre 
of  the  fructification  is  often  a  cavity  caused  by  the  violent  rupture  of 
the  tissue ;  but  this  was  always  occupied  originally  by  starch-con- 
taining tissue.    The  lines  where  the  rupture  subsequently  takes  place 

♦  Bot.  Ztg.,  xl.  (1882)  pp.  771-8  (1  pi.). 
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are  formed  of  narrow  tabular  amylaceous  cells,  and  are  in  direct 
connection  with  the  placental  tissue.  The  whole  of  the  rest  of  the 
tissae  goes  to  the  formation  of  the  mucilage  which  brings  about  ihe 
opening  of  the  fructification. 

The  tissue  bounded  by  the  lines  of  separation,  which  surrounds 
the  separate  soral  chambers,  is  sometimes  termed  in  Marnlea  the 
indusium,  a  term  which  is  correct  physiologically,  but  not  morpho- 
logically. It  is  in  the  Harsileacesd  formed  by  differentiation  of 
definite  portions  of  the  tissue  of  ^e  leaf  and  the  splitting  up  of  these ; 
and  is  not,  as  in  the  other  FilicineeB,  either  a  deyelopment  of  the 
surface  of  the  leaf  or  the  recurred  margin  of  the  leaf  itself.  In  the 
pedicel  of  the  young  fructification  is  a  yascular  bundle,  which 
branches  above  into  two  arms;  in  the  mature  organ  are  twelye 
branches. 

The  tri^jposition  of  the  fructification  has  been  a  matter  of  oon- 
troreray.  'When  matnxe  it  appears  ss  if  placed  in  the  axil  of  a  leaf 
and  independently  of  it.  But  that  it  is  not  in  fact  axillary  is  shown 
by  the  presence  in  addition  of  a  true  axillary  shoot,  and  also  by  the 
s&ncture  of  the  yascular  bundles.  The  examination  of  young  stages 
shows  clearly  the  foliar  origin  of  the  fructification.  As  in  Marsilea^ 
the  sori  of  Pilularia  spring  from  the  upper  side  of  the  fertile  portion 
of  the  leaf;  as  is  shown  by  the  position  and  structure  of  the  pits. 

In  all  essential  points  the  origin  of  the  macrosporangia  and  micro- 
sporangia  corresponds  to  that  in  Marnlea;  and  the  same  is  the  case 
with  the  origin  of  the  son ;  in  this  respect  the  author  differs  from 
Bussow's  conclusions.  The  soral  canal  can  be  made  out  at  the  time 
when  the  placenta  is  being  formed,  and  is  a  direct  continuation  of  the 
pits.  As  in  MarsiUa  the  placentsB  are  formed  out  of  superficial  cells 
in  depressions  in  the  young  fructification,  corresponding  to  the  structure 
in  the  homosporous  ferns  and  in  Salviniacetp. 

Aerial  Branches  of  Psilotum.* — 0.  E.  Bertrand  divides  the 
aerial  branches  of  adult  PsUotum  into  the  following  classes,  differing 
in  their  morphological  value  :~(1)  Aerial  branches  of  the  first  order : 
Cladode-  or  branchnstocks ;  (2^  Aerial  branches  of  the  second  or  a 
higher  order:  Cladodes  of  the  order  in  question;  (8)  Terminal 
branches  or  terminal  cladodes;  ^4)  Simple  aerial  branches;  (5) 
Sporangiferous  branches  or  sporangiferous  cladodes. 

Underground  Branches  of  P8ilotum.t— C.  E.  Bertrand  states  that 
any  transverse  section  of  the  median  region  of  a  simple  underground 
branch  of  adult  Psilotum  shows  the  following  parts : — (1)  A  bicential 
slightly  elliptical  vascular  bundle,  the  centre  of  which  corresponds  to 
the  centre  of  the  section.  (2^  A  protecting  sheath  surrounding  the 
bundle.  (3)  Between  this  sneath  and  l^e  superficial  layer  a  thick 
zone  of  primary  fundamental  tissue,  not  differentiated  into  distinct 
layera  (4)  A  superficial  layer  of  epidermal  cells,  some  of  which  are 
prolonged  into  hairs,  separated  by  a  septum  from  the  supporting  celL 

The  structure  of  the  vegetative  tissue  of  a  simple  bnmch  remains 

^  Gomptea  BenduB,  zcyi.  (1883)  pp.  890-2. 
t  Ibid.,  pp.  518-20. 
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qnchmged  as  l<mg  as  it  ooniinties  to  elongate,  whatever  the  length  of 
the  hnnch ;  and  the  Btroctnie  of  the  median  region  is  always  the  same 
from  tiie  base  to  the  summit.  It  follows  that  Qie  tissaes  at  different 
levels  from  the  vegetative  zone  indicate  the  different  stages  of 
differentiation  in  the  tissues  of  any  given  level  of  the  median  region 
of  a  simple  branch.  The  cone  of  growth  of  a  simple  underground 
branch  never  has  a  pileorhiza ;  it  is  of  exogenous  origin. 

The  conclusion  drawn  from  these  observations  is  that  the  simple 
imderground  branches  of  Psilakim  are  stipites  with  a  single  central 
vascular  bundle ;  these  stipites  have  no  appendages  or  roots,  and 
perform  the  physiological  function  of  roots.  In  certain  regions  the 
plant  is  therefore  reduced  to  a  condition  of  extreme  simplicity ;  tiia 
stipes  playing  the  part  of  a  root ;  and  the  resemblance  to  a  true  root 
is  extremely  close.  Among  the  Lycopodiaceso,  finally,  there  are  some 
species  entirely  destitute  of  root. 

MuscinesB. 

Kale  Inflorescence  of  MnscinesD.* — H.  Leitgeb  points  out  that 
the  order  of  development  from  the  lower  to  the  higher  forms  of 
Muscineaa  is  indicated  by  the  position  of  the  sexual  reproductive  organs 
on  the  vegetative  shoots.  The  advance  may  be  described  as  an  acropetal 
movement  of  development ;  the  reproductive  organs  originating  in 
segments  nearer  and  nearer  to  the  apex  as  we  ascend  in  the  scale. 
The  shoot  loses  in  consequence  more  and  more  of  its  vegetative 
character,  and  becomes  differentiated  as  a  special  fertile  shoot,  which 
again  becomes  more  and  more  shortened.  In  the  lowest  forms  of 
Mepaticffi,  the  BicciesB  and  Bielleas,  the  vegetative  shoot  assumes  at 
particular  times  reproductive  functions  without  essentiaUy  altering 
Its  character.  A  good  example  of  a  higher  stage  is  afforded  by 
Flagiochatma^  where  the  transformation  is  indicated  by  the  reduction 
of  tiie  assimilating  tissue.  In  the  greater  number  of  Muscineae  we 
get  the  still  higher  stage  of  development,  where  the  vegetative  shoot 
doses  with  a  special  *'  inflorescence  "  of  sexual  organs,  while  in  Mar- 
ehaniia  and  Lwwlaria  a  still  more  complete  differentiation  of  the 
fertile  shoot  takes  place.  Leitgeb  then  states  that  in  the  true  mosses 
also  the  first  archegonium  is  derived  from  the  apical  cell,  and  there- 
fore forms  the  direct  conclusion  of  a  vegetative  shoot;  and  argues 
that  in  Fclytrichum  the  male  inflorescence  is  composed  of  partial 
inflorescences,  each  of  which  corresponds  to  a  reduced  lateral  branch ; 
the  leaves  being  simple  protective  organs  to  the  antheridia. 

Aniheridium  of  EepaticflD.t — H.  Batter  describee  the  structure 
and  development  of  the  antheridium  in  FeUic^  MonodeOf  and  Carsinia. 
In  FeUia  epiphyUa  the  antheridia  are  imbedded  in  the  thallus,  as  in 
MarchantiaoeeB,  but  are  of  the  true  JungermanniaceflB  type;  from 
which  he  concludes  that  the  depression  of  the  antheridium  has  no  in- 
fluence on  its  structure.    In  Monodea  and  JBieUa,  on  the  other  hand, 

♦  Flora, Ixv.  (1882)pp.  467-74. 

t  8B.  K.  K.  Akad.  Win.  Wien,  Ixxxvi.  (1882).  See  Bot.  Oratialbl.,  ziiL  (188S) 
p.  227. 
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the  Marobantiacefld  type  of  antheridinm  oconrs.  The  author  oonsideny 
therefore,  that  the  mode  of  deyelopment  of  the  antheridiom  cannot  be 
nsed  as  a  syBtematic  character.  The  abnormal  stracture  in  Coninia  ia 
regarded  as  a  reversion,  and  the  mode  of  development  in  the  Jnnger- 
manniaceeB  is  the  older  phylogeneticallj. 

CharacesB. 
Monograph  of  Characeo.* — ^A  MS.  by  the  late  A.  Brann«  edited 
by  O.  Nordstedt,  gives  a  monograph  of  the  species  of  Gharaceas,  in- 
cluding several  forms  not  previously  published.  There  are  here 
enumerated  70  species  of  NUeUa^  8  of  TMypeUa^  1  of  LamproOuimnua^ 
8  of  LyehnothamnuBy  and  60  of  Chara.  In  TolypeUa  mdifica  Braun 
describes,  in  the  mature  cells,  the  original  rows  of  chlorophyll-grains 
as  being  no  longer  clearly  distinguishable,  their  locations  bcong  inter- 
rupted by  large,  dear,  disk-shaped  bodies,  which,  when  the  ohloro- 
phyllgndns  are  removed,  are  seen  to  be  thickenings  of  the  cell-walls. 

Fungi. 

Physiology  of  FungLf — Gkuston  Bonnier  and  L.  Mangin  discuss 
the  results  of  their  studies  on  respiration  and  transpiration  in  plants 
without  chlorophyll. 

Throughout  tiieir  experiments  they  found  that  the  volume  of 
oxygen  absorbed  is  greater  than  that  of  the  carbonic  acid  produced. 
Contrary  to  the  results  of  some  other  experimenters,  they  find  that, 
for  a  given  species,  there  is  no  sensible  variation  with  a  varying  tem- 
perature, and  they  ascribe  the  different  result  to  a  neglect  by  others 
of  the  consideration  of  the  phenomena  of  true  fermentation.  Differ- 
ences in  hygrometric  conditions  have  a  sensible  influence  on  the 
intensity  of  the  respiratory  phenomena.  Diffused  light  diminishes 
the  respiratory  activity,  and  the  intensity  is  greater  for  the  rays  of 
higher  than  for  those  of  less  refractive  power.  In  examining  into  the 
question  of  transpiration  they  placed  the  fungi  under  conditions  in 
which  the  quantity  of  water  absorbed  was  very  nearly  equal  to  that 
transpired.  After  having  verified  the  considerable  influence  of  an 
elevation  of  temperature  and  a  depression  of  the  hygrometric  con- 
ditions, they  made  an  inquiry  into  the  influence  of  diffused  light, 
which  resulted  in  the  demonstration  that  transpiration  is  greater  with 
diffused  light  than  in  darkness. 

Fungus  Parasitic  on  Sponges.} — J.  Dufour  has  examined  the 
black  patches  which  are  formed  on  skeletons  of  the  officinal  sponges 
which  have  been  in  use  for  some  time,  and  in  presence  of  which  they 
often  become  useless.  He  finds  the  appearance  to  be  produced  by  a 
minute  fungus  which  disintegrates  the  fibre  of  the  sponge,  blackening 
it  and  producing  quantities  of  dark  spores.  He  assigns  this  form  to 
the  genus  Toruta  as  a  new  species,  T.  spongicola.  The  spores  are 
round  or  suboval,  *004  to  *007  mm.  in  diameter.   The  cell-membrane 

^  Abhandl.  E.  Akad.  Wiss.  Berlin,  1882  (7  pis.).    See  Bot.  Oentralbl.,  xlu. 
(1883)  p.  41. 
t  Com  * 


ptes  Bendus,  xotI.  (1883)  pp.  1075-8. 
X  BuU.  Boo.  Vaud.  Sci.  Nat,  xvui.  (1882)  pp.  144-7. 
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of  old  spores  thickens  and  becomes  brown ;  they  often  contain  a  large 
central  yaonole  or  some  oil-drops.  Chains  of  spores  or  fragments  of 
mjcelimn  are  fonnd  among  them  when  in  8iiu,  When  cultivated  in  a 
detached  fragment  of  infected  sponge  beneath  a  watch-glass,  the 
spores  germinate,  producing  either  chains  of  spores  or  a  mycelium, 
the  raim£cations  of  which  produce  simple  or  branched  strings  of 
young  spores  by  successiye  budding  (by  which  the  terminal  spore  is 
always  i^e  youngest).  The  terminal  spore  not  unfrequently  gives  rise 
to  a  mycelium-thread.  The  fungus  has  also  been  cultivated  upon 
gelatine.  The  reason  why  it  occurs  in  dense  masses  on  particular 
parts  of  an  infected  sponge  appears  to  be  that  at  such  points  occur 
the  masses  of  bacterian  zoogloea  and  remains  of  sponge-sarcode,  which 
in  point  of  fiict  are  almost  always  to  be  found  on  damp  sponges,  and 
that  these  present  favourable  localities  for  the  growth  of  the  fungus. 
Experiments  tend  to  show  the  presence  of  soap  to  be  rather  unfavour- 
able than  otherwise  to  this  organism.  From  the  history  of  the  plant 
it  is  easy  to  understand  how  one  sponge  infects  another.  To  cure 
affidcted  sponges  they  should  be  soaked  for  some  hours  in  somewhat 
strong  solutions  of  carbolic  or  salicylic  acid,  or  treated  with  boiling 
water. 

Glycogen  in  the  Mucorini.^ — In  continuation  of  his  observations 
on  the  presence  of  glycogen  in  various  plants,t  L.  Errera  now  finds  it 
in  all  the  Mucorini  which  he  has  examined. 

In  Phycomyces  nitetM  it  occurs  in  the  mycelium,  fertile  filaments, 
and  young  sporangia ;  it  appears  to  pervade  the  protoplasm,  and  not 
to  be  looiJly  aggregated,  as  is  usually  the  case  in  the  asci  of  the 
Ascomycetes.  Its  abundance  varies  in  different  parts  of  the  cell. 
When  Phycomyces  is  subjected  to  the  action  of  strong  alcohol,  the 
protoplasm  contracts,  and  expels  the  glycogen,  which  then  distributes 
itself  through  the  cell-sap,  and  can  be  detected  by  iodine.  In  very 
young  filaments  the  glycogen  is  distributed  through  the  whole  proto- 
plasm, but  is  most  abundant  in  the  apical  region  of  the  cell ;  and  this 
is  especially  the  case  at  the  moment  when  the  sporangium  is  about  to 
be  formed.  It  does  not  diminish  during  the  formation  of  the  sporan- 
gium ;  and  when  this  is  definitely  constituted,  but  before  the  separa- 
tion of  the  spores,  it  is  very  rich  in  glycogen,  and  but  little  remains 
in  the  filament,  la  the  formation  of  the  spores  it  is  taken  up  chiefly 
by  their  protoplasmic  contents,  and  not  by  their  cell-widl.  It  is 
possible  ^t  a  certain  quantity  of  glycogen  is  required  for  the  respi- 
ratory oombustion  of  Phycomyces^  and  by  the  growth  of  the  cell- 
wall  of  the  filament,  sporangium,  and  spores ;  but  the  greater  part  is 
taken  up  by  the  protoplasmic  contents  of  ^e  spores;  it  probably 
exists  there  partly  in  the  form  of  glycogen,  while  a  portion  is  trans- 
formed into  other  substances. 

Mueor  Mucedo  and  stolonifer  also  contain  glycogen,  but  in  smaller 
quantities  than  Phycomyces^  and  it  is  more  difficult  of  detection.  Its 
distribution  throng  the  filaments  at  different  stages  corresponds  to 

•  BolL  Acad.  B.  8oL  Belg.,  11.  (1882)  pp.  451-7. 
t  See  this  Journal,  ii.  (1882)  p.  824. 
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that  of  Phycomyees ;  the  spores  are  coloured  by  iodine  a  mahogany 
brown.  In  If.  atoUmifer  it  is  especially  difficult  to  detect,  becanse  of 
the  extreme  sensibility  of  the  protoplann  to  coagulate  with  iodine ;  it 
permeates  the  protoplasm  of  tiie  stolons,  fertile  filaments,  and  yomig 
sporangia.  It  accnmnlates  locally  in  opalescent  masses,  similarly  to 
the  epiplasm  of  Petiza  and  AMcdboUu;  the  cell-walls  of  tiie  fertile 
filaments  are  coloured  a  dirty  rose  by  iodine. 

M.  Errera  also  records  the  occurrence  of  glycogen  in  PUobdluB 
cryntaUinuBf  and  in  other  species  of  the  same  genus ;  and  in  ChaU>- 
akdium  Joneni^  Pipioceph(di$  FreBemcma,  and  SyncephaUB  nodomn  and 
mtfifiiia. 

As  a  control  experiment,  glycogen  was  extracted  from  the  PJbyoo- 
myees^  by  a  method  which  is  described  in  detail,  and  recognised  by  the 
ordinary  chemical  tests. 

Eetenncism  of  the  Uredines.* — 0.  B.  Plowright  gives  his  ex- 
periments on  the  connection  of  certain  sdcidial  and  teleutosporic 
forms  of  UredinecB.  His  experiments  were  started  in  1881  with 
cultures  of  the  spores  of  JSddium  Berheridis  on  wheat ;  but  as  Uredo 
lineartB,  which  is  the  uredo-stage  of  Pucdnia  graminiB,  appeared  on 
the  control  plants  as  well  as  on  those  on  which  the  sBcidial  spores 
were  sown,  he  was  not  able  to  confirm  the  connection  betweoi  JEddiwn 
Berberidis  and  Pucdnia  graminis  which  is  accepted  by  Continental 
botanists.  In  1882  he  repeated  his  experiments  on  a  larger  scale, 
and  with  a  more  satis&ctory  result.  In  the  case  of  Pucdnia  graminis^ 
the  mildew  of  wheat,  he  not  only  succeeded  in  producing  Uredo  Uneari9 
on  wheat  by  sowing  the  ascidial  spores,  the  conkol  plants  remaining 
healthy;  but  he  reversed  the  experiment,  and  produced  JEddium 
Berberidis  by  sowing  the  Pucdnia  spores.  He  also  sowed  the  spores 
of  Podisoma  Sabincs  and  P.  Juniperi  on  pear  and  CratcBgui  seedlingB, 
and  produced  BoeHelia  canceUata  and  JS.  lacerata  respectively.  The 
spores  of  Oymnosporangium  Juniperi^  sent  from  a  dis^oe  of  several 
hundred  miles,  when  sown  on  Sorbus  Aueuparia^  were  followed  by  a 
growth  of  Boestdia  camuta,  a  species  never  beforo  seen  by  Plowright 
in  Norfolk,  whero  the  experiment  was  made.  He  also  experimented 
with  other  species  of  Pucdnia,  Pendermium^  and  Unm^cesy  and  suc- 
ceeded in  confirming  the  views  of  Continental  writers  as  to  their 
secondary  forms,  in  one  instance  producing  a  Pucdnia  not  beforo 
known  in  Britain,  and  in  the  case  of  Uromyce$  Jundy  showing  the 
rolation  to  .SIddium  zonale  which  was  suspected  by  FuckeL 

No  writer  since  De  Bary  has  shown  moro  successful  results  in  this 
difficult  subject,  and  Mr.  Plowright  deserves  great  praise  for  hia 
careful  experiments.  Except  in  one  series  of  cultures,  the  fully 
developed  sdcidial  form  was  obtained,  and  not  the  spermogonia  alone, 
as  had  been  the  case  with  some  other  investigators.  Although  most 
of  the  experiments  wero  rather  in  confirmation  of  those  of  other 
botanists,  in  a  very  important  rei^>ect  he  has  added  to  our  previous 
knowledge.  One  great  difficulty  m  the  way  of  accepting  the  connec- 
tion between  .^idium  Berberidis  and  Pucdnia  graminis  has  been  that 

♦  Orevillea,  xL  (1882)  pp.  52-7.    See  Amer.  JonriL  Set.,  xxv.  (1888)  pp.  814-6. 
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the  PiiectttMi  is  very  oommon  in  districts  where  the  barberry  is  nn« 
known,  and  according  to  De  Bary  the  Pucdnia  spores  cannot  be  made 
to  germinate  and  grow  upon  grasses.  Mr*  Plowright,  however,  was 
able  in  a  limited  number  of  oases  to  make  the  Fuednia  spores  grow 
npon  wheat,  especially  on  young  seedlings. 

InfectiYity  of  the  Blood.* — G.  F.  Dowdeswell  discusses  the  in- 
fectiyity  of  the  blood  and  other  fluids  in  some  forms  of  septic  disease, 
and  the  reputed  occurrence  therein  of  an  increase  of  yirulenoe  in 
suooessiYe  inoculations,  and  he  comes  to  the  conclusion  that  in  the 
cases  in  which  he  has  experimented,  Davaine's  septichsdmia  in  the 
rabbit  and  the  so-termed  Pasteur's  septichsdmia  in  the  guinea-pig, 
there  is  no  increase  of  infective  virulence  in  the  septic  fluids  in  suc- 
cessive generations,  either  in  respect  to  the  minimal  quantities  required 
in  the  incubation  period,  nor  as  to  any  constant  difference  in  the 
length  of  the  incubation  period.  Inflammatory  products  are  more 
variable,  and  this  is  probably  partly  due  to  differences  in  the  severity 
of  the  cases  affording  the  infective  matter  (Burdon-Sanderson),  and 
partly,  as  the  author  states,  to  constitutional  idiosyncr^y  in  the 
animal  inoculated.  In  Davaine's  septichfemia  there  can  be  little 
doubt  but  that  the  microphvte  constitutes  the  actual  contagium,  but 
in  Pasteur's  septichiemia  the  microphyte  is  not  simply  or  per  ae  the 
contagium,  though,  no  doubt,  it  niay  modify  the  pathological  con- 
ditions. The  author  states  that  he  has  relied  greatly  on  the  Micro- 
scope, and  he  looks  to  the  use  of  its  greatly  increased  powers  for  the 
advancement  of  our  knowledge  of  this  subject. 

Hew  Species  of  Microcooou8.t— T.  J.  Burrill  describes  M.  amy- 
2t0onw,  found  in  the  tissues  of  plants,  and  causing  the  so-called 
^fire-blight."  By  the  aoticm  of  this  organism  the  stored  starch  is 
destroyed  by  fermentation,  and  carbonic  acid,  butyric  acid,  and 
hydrogen  given  offl  It  may  be  cultivated  in  pure  starch  in  water  at 
a  moderately  warm  temperature.  M,  toxicatua  is  found  in  species  of 
Ehn$j  and  is  believed  to  be  the  peculiar  "poison"  for  which  these 
planto  are  known.  If  transferred  to  the  human  skin  they  multiply 
n^idly,  penetrate  the  epidermis,  and  give  rise  to  inflammation. 
M.  tnteislontm  has  been  found  in  the  digestive  organs  of  Blismta  feu* 
ecpierua;  the  insect  may  be  sometimes  observed  to  die  off  in  great 
numbers,  and  to  present  every  appearance  of  suffering  from  a  conta- 
gious disease,  of  which  these  organisms  are  no  doubt  the  true  element 
The  name  of  If.  gaJUcidui  is  given  to  the  organism  which  appears  in 
the  blood  of  the  domestic  fowl  when  suffaring  from  "  chicken  cholera," 
and  which,  though  often  described,  does  not  seem  to  have  been  ever 
named.  Similarly  the  name  of  M.  9u%8  is  given  to  the  form  which 
appears  to  be  the  dangerons  element  in  **  hog  cholera." 

Inflnenoe  of  Li^ht  on  the  Development  of  Bacteria.}  -=—  In  con- 
nection witii  ^e  sanitary  state  of  the  hospital  at  Melbourne,  J.  Jamieson 
has  carried  out  a  series  of  experiments  on  this  subject  He  inoculated 

♦  Proo.  Boy.  800.,  xxxi?.  (1888)  pp.  44»-69. 
"' 119-2^ 


t  Amer.  Nat,  xvii.  (1883)  pp.  819 

X  Proo.  B07.  800.  Yiotcvia,  June  8, 1882. 
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Oolrn's  solution  with  drops  of  putrid  flesh-liquid  full  of  BacUrium 
termo.  The  questions  which  he  endeavoured  to  solye  were : — 1. 
Whetiier  ordinary  diffused  light  exercises  any  influence  on  the  de- 
yelopment  of  bacteria  in  Cohn*s  solution ;  2,  whether  any  influence  is 
produced  by  the  direct  rays  of  the  sun ;  8,  whether  the  direct  rays  of 
the  sun  rapidly  kill  bacteria  in  a  dry  state.  In  accordance  with 
earlier  obseryatious,  it  was  first  ascertained  that  the  bacteria  were 
killed  by  direct  but  not  by  diffused  sunlight  Experiment  was  then 
made  as  to  the  effect  of  temperature  on  these  results ;  and  the  con- 
clusion arrived  at  was  that  at  moderate  and  low  temperatures  the 
direct  rays  of  the  sun  not  only  do  not  kill  bacteria,  but  even  have  no 
prejudicial  influence  on  their  development.  This  will  account  for  the 
want  of  harmony  in  the  results  of  previous  experiments. 

As  regards  the  effect  of  direct  sunlight  on  dry  bacteria,  Jamieson 
arrived  at  the  conclusion  that,  under  conditions  very  &vourable  for 
rapid  and  complete  drying  up,  as  when  the  bacteria  are  freely  exposed 
to  both  sun  and  air,  they  may  be  destroyed  in  a  comparatively  short 
time,  which,  however,  is  not  less  than  horn  two  to  four  days,  even  in 
summer.  Aiiy  direct  influence  of  the  rays  of  light  as  such  on  bacteria 
must  therefore  be  regarded  as  not  established. 

Bacteria  connected  genetically  with  an  Alga.* — Among  the 
alg8d  which  abound  on  the  damp  walls  of  greenhouses,  one  of  the  cx>m- 
monest  is,  according  to  H.  Zukal,  Drihaiphon  Julianui  Etz.,  belonging 
to  the  Scytonemesd,  and  distinguished  by  its  thick  outer  calcareous 
sheath,  which  is  partially  or  entirely  wanting  in  places.  The  fila- 
ments have  a  tendency  to  produce  hormogonia  of  two  different  kinds. 
In  the  formation  of  the  most  common  kind,  the  filament  within  the 
outer  sheath  splits  up  into  small  pieces,  which  ultimately  escape, 
and  each  carries  on  an  independent  existence.  These  develope  into 
filaments  which  again  produce  hormogonia ;  but  in  this  process  the 
original  comparatively  thick  form  of  filament  is  never  reproduced; 
each  resulting  filament  is  slenderer  than  the  last ;  till  finally  they 
become  invisible  except  to  the  highest  powers.  The  second  ^d  of 
hormogonium  has  a  fusiform  shape,  and  thick  brownish  cell-wall,  and 
consists  usually  of  from  four  to  eight  cells.  These  may  remain 
dormant  for  a  long  time  after  their  escape  from  the  sheath,  and  may 
hence  be  termed  resting  hormogonia.  On  germinating,  they  reproduce 
the  ordinary  thick  filaments. 

The  gradually  thinner  filaments  resulting  from  the  ordinary 
hormogonia  manifest  a  tendency  for  their  constituent  cells  to  sepa« 
rate  within  the  external  sheath  in  a  moniliform  manner,  which  becomes 
more  pronounced  in  the  succeeding  generations,  the  sheath  at  the 
same  time  gelatinizing,  and  the  whole  organism  assuming  a  nostoc- 
like  character.  The  cells  finally  become  differentiated  into  larger 
and  smaller,  and  in  this  state  the  filament  is  known  as  Nosioc  parieti" 
num  Babenh.  The  cells  of  the  filament  eventually  separate,  and 
assume  the  character  of  an  Aphanocapsa.  Or  in  other  cases  OUjoo- 
eopo-like  structures  result  from  the  nostoc-filaments,  which  constitute 

*  Oesterr.  Bot  Zeitsohr.,  xxxiii.  (1883)  pp.  78-8  (1  pi.). 
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the  Qkeocapsa  feuestralis ;  or  very  slender  threads  are  produced,  the 
Lepioihrix  piinuUica  Etz.  The  identity  of  this  form  with  DriUmphon 
has  been  fully  established  by  the  author ;  instances  are  not  infrequent 
where  a  filament  which  is  at  the  base  a  typical  Drilosiphon  terminates 
at  the  upper  end  in  a  LepMhrix  thread,  then  described  as  Lepioihrix 
mwraUs  Etz. 

These  leptothriz-hormogonia  have  a  tendency  to  break  up  into 
detached  oelLs,  some  of  which  soon  assume  a  rapid  motion  and  partake 
altogether  of  the  nature  of  a  vibrio.  Others  again  agree  altogether 
with  the  structure  and  phenomena  exhibited  by  BaciUus  subtilia  Oohn, 
closing  with  the  formation  of  spores  and  micrococci.  The  germination 
of  these  has  not  been  followed. 

Bacterial  investigation  of  Sunlight,  Gaslight,  and  the  light  of 
Edison*s  Lamp.* — T.  W.  Engelmann  continues  ms  investigation  of  the 
quality  of  different  lights,  as  displayed  by  the  difference  in  their  effect 
on  the  assimilating  powers  of  bacteria.  He  finds  that  the  relationship 
between  the  assimilating  effects  of  different  wave-lengths  of  sunlight, 
and  the  effdct  of  corresponding  wave-lengths  of  gaslight  on  green, 
yellow,  and  blue-green  cells  of  plants,  is  the  same.  The  following 
are  given  as  the  numbers  for  the  assimilating  effects  at  four  different 
spots  of  the  prismatic  spectrum  of  sunlight  and  gaslight  respec- 
tively:— 

(a.)  WUh  Green  Celh. 
BiQ.  D.  Ei6.  F. 

Sunlight    ..     100(61)  340(56)  139(44)  246(38) 

Gaslight    ..     100(208)  224(111)  5-6(105)  38(50) 


(6.)   WUh  Yellow  Cells. 

Sunlight    . 
Gaslight    . 

B|  a                      D.                         E|  b. 
100(50)          551(47)            40-5(21) 
100(196)        35  1(136)          15  5(65) 

(c.)   With  Blue-green  Cells. 

F. 
40-4(7) 
7-6(70) 

SunUgbt    . 
Gaslight    . 

B4  0.                    D.                       Kt  6. 
.     100(29)          75-4(32)            19  9(24) 
.     100(113)        50-7(99)              7-6(49) 

The  figures  between  brackets  denote  the  number  of  measurements, 
from  the  average  of  which  the  numbers  are  derived. 

If  from  these  numbers  the  relative  assimilating  energy  of  gaslight 
is  calculated  in  a  percentage  of  the  energy  of  the  corresponding  wave- 
lengths of  sunlight,  the  two  energies  being  taken  as  equal  in  B^  0,  the 
following  results  are  obtained : — 

With  green  oells;  65*9  per  cent,  at  D ;  40*4  per  cent  at  Ei  6 ;  19-5  per  cent  at  P. 
„     yellow  „     63-7  „  38-3  „  188 

The  coincidence  between  the  corresponding  numbers  in  these 
three  rows  is  so  great  that,  reckoning  possible  sources  of  error,  they 

*  K.  Akad.  Wetenach.  Amsterdam,  Noy.  25, 1882.  See  Bot.  Geutralbl.,  xiii. 
(1888)  p.  214. 
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may  be  regarded  as  identical.  It  famishes  at  the  same  time  an  objec- 
tiye  proof  of  the  practicability  of  the  bacterial  method  for  qoantitatiYe 
photometric  determinations. 

These  figures  confirm  the  long-known  resnlt  that  the  energy  of 
gaslight  fiEklls  rapidly  at  the  most  refrangible  end  of  the  spectram,  in 
comparison  to  sunlight  This  fedl  does  not,  however,  appear  to  be  so 
rapid  with  the  clear  white  flame  of  a  large  Sugg's  burner  as  with  a 
Bunsen  burner. 

The  light  of  an  Edison's  lamp,  produced  by  a  constant  stream 
from  twenty  Grove's  elements,  has  a  similar  effect  to  that  of  a  Sugg's 
burner.  Their  relative  assimilating  energies  with  a  green  alga 
{Scenedesmua  quadricaudaiut)  were  determined  immediately  after  one 
another  at  four  different  spots  of  the  microspectrum,  as  follows : — 


BiC. 

D. 

Eib. 

F. 

Gaslight       ..     100(5) 

151  (5) 

4-2(4) 

2-9(3) 

Ediflon'8  light    100(5) 

15-5(5) 

4-3(6) 

3-0  (6) 

The  absolute  energy  of  Edison's  lamp  was  somewhat  less  than  that 
of  Sugg's  burner. 

Miorobia  of  Marine  Fish.* — At  the  zoological  station  recently 
established  at  Havre,  L.  Olivier  and  0.  Eichet  have  carried  on  an 
extensive  series  of  experiments  on  the  presence  of  microbia  in  the 
tissues  of  living  fish.  With  one  or  two  exceptions,  they  find  these 
organisms  universally  present  in  the  peritoneal  fluid,  the  lymph,  the 
blood,  and,  in  consequence,  in  the  tissues.  They  have  all  the  charac- 
ters of  terrestrial  microbia,  and  are  reproduced  in  the  same  way,  by 
division  and  by  spores.  They  are  most  numerous  in  the  peritonei^ 
fluid,  less  so  in  the  blood  and  lymph. 

The  most  conmion  form  is  that  of  bacilli,  longer  or  shorter, 
endowed  with  oscillatory  movements ;  they  are  coloured  by  ammo- 
nium picrocarbonate  and  by  aniline  pigments;  some  are  provided 
with  spores,  either  in  the  middle  or  at  the  extremity  of  the  rod. 

Movements  of  Minute  Particles  in  Air  and  Water.f— C.  v.  Nageli 
discusses  the  laws  which  regulate  the  ascending,  descending,  and 
dancing  movements  and  the  power  of  floating  of  minute  particles  in  air 
and  water,  as  bearing  on  the  question  of  the  transport  of  the  patho- 
genous Schizomycetes.  The  movements  depend  entirely  on  currents 
of  air,  combined,  in  the  case  of  descending  movements,  with  the  attrac- 
tion of  the  earth.  If  there  is  no  current  in  the  air  below  a  certain 
minimum  rapidity,  the  air  once  free  of  fungus-germs  must  remain 
free  as  long  as  these  conditions  last.  This  minimum  rapidity  is 
estimated  at  2  cm.  per  second.  The  movements  of  minute  particles  in 
water  are  subject  to  much  more  complicated  laws.  The  passage  of 
particles  such  as  the  Rchizomvcetes  and  other  fungus-spores  from 
water  to  air  takes  place  by  the  drying  of  moist  surfaces,  not  by 
simple  evaporation  from  the  surface  of  a  fluid ;  also  by  the  bursting 

*  0)mptee  ReDdus,  xcvi.  (1883)  pp.  384-6. 

t  Untersuch.  iiber  niedere  Pilze  aus  dem  pflanzen-phys.  Inst.  Mfinohen,  i. 
(1882)  pp.  76-128.    See  Bot.  OentralbU  xii.  (1882)  p.  345. 
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of  bubbles,  by  which  particles  of  water  are  violently  thrown  into 
the  air. 

Miquers  'Living  Organisms  of  the  Atmosphere.** — Aerial 
micrography  is  a  stndy  of  comparatively  recent  oate,  and  so  beset 
with  difficulties  that  we  hail  with  pleasure  the  advent  of  a  wprk  devoted 
exclusively  to  the  subject,  especially  from  the  pen  of  Dr.  Miquel, 
who  for  several  years,  as  chief  of  the  micrographio  staff  at  the 
Observatory  of  Montsouris,  has  contributed  important  articles  to  the 
Annuaire  de  TObservatoire  de  Montsouris,  Paris.  As  far  as  we  know 
it  is  the  only  work  that  embraces  comparative  seasonal  and  statistical 
data.  The  first  attempts  of  this  kind  were  made  we  believe  in  this 
country  by  Dr.  R.  L.  Maddox  in  1871,  who  for  several  months  counted, 
tabulated,  cultivated,  and  figured  the  air-borne  germs  entrapped  by  a 
self-acting  vane  or  **  Aeroconiscope,"  figured  in  the  Monthly  Micro- 
scopical Journal,  June  1870.  Qvnng  to  the  little  interest  which  then 
existed  upon  this  subject,  and  the  increasing  labour  it  needed,  he  was 
obliged  to  relinquish  the  study.  It  was  then  taken  up  in  a  more 
ccmiprehensive  manner  in  1872  by  Dr.  D.  Douglas  Cunningham  of 
the  sanitary  service  of  the  (Government  of  Inoua,  and  the  results 
officially  published  at  Calcutta.  The  subject  has  fortunately  appeared 
of  such  importance  to  the  municipal  autiiorities  in  Paris,  as  to  lead 
them  to  create  for  it  a  special  department,  and  they  have  been  most 
fortunate  in  selecting  Dr.  Miquel,  who  has  brought  to  the  task  un- 
tiring energy,  sldlfiu  manipulative  talent,  and  unbiassed  predilections, 
his  sole  aim  being  to  arrive  by  repeated  careful  observations  at  some 
useful  data  in  connection  with  the  floating  morbific  matter  of  the  air. 
To  attain  this  object  much  laborious  work  is  still  required.  The 
author  now  gives  us,  firom  his  collated  researches,  a  better  knowledge 
of  the  various  microbes  to  be  found  in  the  air,  the  best  method  for 
collecting  them  and  studying  their  action  upon  solutions  of  different 
materials,  and  the  effect  of  recognized  so-called  antiseptics  upon  the 
life  of  the  different  organisms. 

After  sundry  trials  Dr.  Miquel  set  up  his  permanent  aeroscope 
and  aspirators  at  the  park  of  Montsouris,  which  became  the  basis  for 
comparisons  of  the  number  and  kind  of  microbes  found  in  the  air  at 
different  localities,  the  air  of  sewers,  hospitals,  cemeteries,  and  apart- 
ments, as  also  that  of  the  laboratory  in  daily  use :  and  some  startling 
results  were  obtained.  The  floating  air-dust  was  collected  and  ex- 
amined at  every  forty-eight  hours'  interval.  A  formula  was  established 
for  counting  the  number  of  spores,  &c.,  found  in  a  given  space  on  the 
mufBce  of  the  glass  that  retained  them,  and  corrected  for  the  quantity 
of  air  drawn  through  the  aeroscope  in  a  given  time.  The  dusts  that 
had  settled  in  un£sturbed  places,  in  apartments,  in  the  laboratory, 
&c^  were  examined  and  contrasted.  The  infective  powers  of  the  soil 
and  of  the  waters  of  the  Seine  and  of  sewers  were  compared,  and 
lastly  a  method  of  fractional  cultivation  in  certain  special  sterilized 
liquids  or  broths  was  adopted.    The  experiments  have  accumulated 

*  Miquel,  P.,  *  Les  Organianes  vivants  de  rAtmoephte,'  Puis,  1883, 808  pp. 
and  nomerooB  figs. 
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to  the  number  of  very  many  thonsands.  The  effects  of  rain  and  dry- 
ness, heat  and  cold,  upon  the  number  and  kind  of  the  atmospheric 
germs  drawn  into  the  aeroscope  are  given  statistically ;  the  months 
and  seasons  are  compared  amongst  themselyes  and  with  previous 
years.  Dr.  Miquel  employs  means  for  comparisons,  and  shows  some 
interesting  coincideuces,  as  the  increase  in  t^e  number  of  atmospheric 
germs  and  the  increase  of  the  death-rate  at  certain  times,  though  he 
does  not  say  they  stand  related  as  cause  and  effect.  Long  and 
patient  inquiry  is  necessary,  and  an  unbiassed  judgment  in  the 
examination  of  this  special  point.  It  would  be  impossible  in  the 
short  space  we  can  devote  to  it  to  deal  with  the  detaUs  contained  in 
this  excellent  work,  replete  with'  illustrations  of  different  germs  and 
various  forms  of  apparatus  employed  for  collecting,  sterilizing,  and 
cultivating.  Mention  is  made  of  the  improvements  in  the  apparatus 
as  the  difficulties  increased,  and  we  believe  that  much  more  delicate 
and  elaborate  instruments  and  selected  cultivating  fluids  are  now  in 
use  for  dealing  especially  with  the  bacterial  element  of  the  air,  to 
which  much  attention  is  at  present  being  given  by  the  medical  pro- 
fession, especially  in  relation  to  the  bacillus  of  tubercle. 

It  is  to  be  regretted  that  a  similar  department  is  not  created  in 
this  country,  which  is  supposed  to  lead  in  all  matters  connected  with 
hygiene,  and  that  some  basis  upon  which  to  carry  out  the  objects 
in  view  is  not  established  by  different  governments  in  the  hope  of 
attaining,  if  possible,  to  better  preventive  measures  against  zymotic 
and  contagious  diseases.  Such  works  as  the  present  will  lead  us 
nearer  to  the  realization  of  more  effective  measures  for  the  prevention 
and  extension  of  disease,  whether  of  plants,  animals,  or  man. 

Lichenes. 

Beproductive  Organs  of  Lichens.* — ^The  most  recently  published 
part  of  Minks's  *  Symbol®  licheno-mycologicas '  treats  of  the  Hys- 
toriaoesB,  Acrospermeas,  and  Stictideaa.  The  author  still  maintains 
his  opposition  to  the  view  that  a  lichen  is  a  compound  organism,  made 
up  of  a  fungus  and  an  alga. 

On  the  asci  and  paraphyses  together  Minks  bestows  the  term 
<'  thalamium  "  ;  the  "  theoium  *'  being  that  portion  of  the  apotheoium 
which  includes  these  organs.  The  structure  of  this  portion  of  the 
lichen  may  be  referred  to  three  different  types : — (1)  the  ascI  and 
paraphyses  are  both  fertile  hyphaa,  which,  in  the  latter  case,  have 
undergone  arrest  of  development ;  and  there  are  all  intermediate  stages 
between  the  two.  (2)  The  paraphyses  are  formed  a  shorter  or  longer 
time  before  the  ferale  hyphaa.  They  are  at  a  certain  period  indis- 
tinguishable from  the  hyphas  of  the  fundamental  tissue  of  the  fructifi- 
cation, and  there  is  here  no  true  thalamium.  To  this  class  belong 
the  true  Stictideas  and  the  greater  part  of  the  Hysteriacead.  (3) 
Certain  genera  exhibit  an  intermediate  structure  between  the  first  and 
second. 

*  Minks,  A.,  *Symbolfe  licheno-myoologicfe.'  Part  U.  Gaasel  and  Berlin, 
1882. 
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The  stmctiire  and  mode  of  formation  of  the  spores  are  described 
in  detail ;  and  it  is  shown  that  in  the  anthonimorphous  type  (Hyaterium 
SmUacw^  StuUia  versicolor^  &c.)  the  mother-membrane  takes  no  part 
in  the  abstriction  of  the  spores ;  but  that  a  new  membrane  is  formed, 
the  old  one  becoming  gelatinized.  The  formation  of  the  mnlti- 
cellolar  filiform  spores  of  Habrostictis  rubra,  Stictia  nivea,  &c.,  is  also 
described  in  detail. 

The  germination  is  described  of  the  spores  of  Lophium  UBviuaculum. 
After  the  destruction  of  the  asci,  the  spores  remain  for  a  shorter  or 
longer  time  in  the  fructification,  where  they  germinate ;  passing  over 
ultimately  into  a  chroolepis-like  gonidema,  and  not,  as  would  be  the 
case  if  Schwendener's  hypothesis  were  true,  developing  into  a  fungus. 

The  two  different  forms  of  ascus  correspond  to  the  two  different 
forms  of  spore.  When  the  ascus  has  a  double  wall,  the  inner  layer 
of  which  ultimately  gelatinizes,  then  the  spore  has  only  a  single 
membrane ;  while  when  the  ascus  has  only  a  single  wall,  the  spores 
have  a  double  membrane,  the  outer  layer  of  which  gelatinizes. 

AlgSB. 

Chromatophores  of  Algffi.*  — By  the  term  Chromatophores,  F. 
Schmitz  designates  chlorophyll-bodies,  coloured  (not  green)  pigments, 
and  other  analogous  colourless  bodies.  With  the  exception  of  the 
PhycochromaceaB,  all  algaa  possess  chromatophores — the  colour  never 
being  due  to  a  green  cell-sap — though  they  are  often  difficult  to  detect 
from  the  delicacy  of  their  envelope  or  from  their  being  concealed  by 
other  cell-contents. 

The  form  of  the  chromatophores  is  very  various,  but  remains 
constant  for  the  same  species,  and  furnishes  also  distinguishing 
characters  for  the  genera.  Their  arrangement  is  either  irregular  or 
more  or  less  regular.  In  the  latter  case  they  may  form  straight  rows, 
as  in  Oharacead ;  beautiful  nets,  as  in  the  medullary  cells  of  the  stem 
of  Laurenda,  &c, ;  or  curves,  as  in  many  FloridesB,  j&c.  &c.  They  are 
never  in  direct  contact  with  the  cell-wall  or  cell-sap,  but  are  always 
surrounded  by  a  thin,  often  scarcely  perceptible  layer  of  protoplasm. 

The  living  chromatophore  has,  as  a  rule,  a  perfectly  homogeneous 
appearance;  but  those  of  Spircgyra  majuacula  exhibit,  under  high 
powers,  an  evident  punctation.  A  similar  structure  is  often  visible 
after  fixation  with  picric  acid ;  in  other  cases  they  appear,  after  hard- 
ening, to  consist  of  a  uniformly  dense  and  very  opaque  substance. 
The  wide-meshed  reticulate  appearance  which  they  assume  after 
treatment  with  acids  and  other  reagents  is  the  result  of  dis- 
organization. 

The  colourless  ground-substance  of  the  chromatophores  agrees 
altogether  in  its  reactions  with  the  cell-protoplasm,  and  is  simply  a 
portion  of  it  adapted  for  special  functions.  Sometimes  it  constitutes 
the  whole  chromatophore,  which  is  then  colourless ;  but  this,  which 
is  very  frequent  with  the  higher  plants,  occurs  but  rarely  with  algsa. 

*  Sohmitz,  F.,  Die  Ohromatophoren  den  Algen,  180  pp.,  1  pi.,  Bonn,  1882. 
See  Bot  Centralbl,  xiii.  (1883)  pp.  289-94. 
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As  a  rule  they  are  permeated  by  green,  brown,  or  red  pigments,  with 
which  oily  substances  are  possibly  mixed.  The  chromatophores  of 
certain  groups  of  alg8&  are  characterized  by  containing  a  colourless 
strongly  refractive  substance,  which  exhibits  a  striking  resemblance 
to  the  chromatin-bodies  of  the  cell-nucleus  in  its  reactions,  and  espe- 
cially in  its  behaviour  towards  pigments.  These  bodies,  which  are 
of  by  no  means  universal  occurrence  among  algaa,  and  which  have 
elsewhere  been  observed  only  in  AtUhoceros^  are  termed  by  the  autiior 
Pyrenoids. 

Pyrenoids  occur  in  brown,  red,  and  green  alg® ;  they  have  usually 
a  spherical  form,  and  are  imbedded,  either  singly  or  in  rows,  in  the 
substance  of  the  chromatophore.  In  the  green  algSB  they  are  com- 
monly surrounded  by  starch,  and  then  constitute  the  starch-generators. 
They  result  from  the  formation  of  starch-grains  in  the  substance  of 
the  chromatophore,  in  close  proximity  to  the  pyrenoid ;  they  are  at 
first  distinct,  bat  finally  coalesce  into  a  hollow  sphere.  True  starch- 
generators  are  wanting  in  the  red  and  brown  alg»  and  in  Euglena. 

Pyrenoids  are  capable  of  growth  and  of  division ;  they  result  from 
the  cQvision  of  other  pyrenoids,  rarely  from  rejuvenescence.  They 
divide  by  constriction.  When  enveloped  by  a  layer  of  starch,  com- 
pound pyrenoids  sometimes  arise  from  division,  without  the  envelope 
dividing  at  the  same  time. 

The  chromatophores  vary  in  form,  size,  and  colour  according  to 
their  age.  In  young  cells  they  are  often  smaller,  paler,  and  of 
simpler  structure  than  in  the  mature  parts  of  plants ;  in  o^er  cases 
they  lose  their  colour,  as  in  many  hairs  and  rhizoids,  and  in  secondary 
meristem.  In  the  antheridia  of  Charace®  they  are  at  first  colourless, 
afterwards  red.  They  have  only  a  limited  pow«r  of  growth  before 
dividing.  They  divide  either  by  constriction  or  bisection ;  but  there 
is  no  sharp  distinction  between  the  two  modes;  or  occasionally  by 
multisection.  The  division  of  the  pyrenoid  or  starch-generator  pre- 
cedes that  of  the  chromatophore. 

The  chromatophores  always  increase  in  number  by  division,  never 
by  rejuvenescence  from  the  cell-protoplasm  ;  as  can  easily  be  proved 
in  the  simpler  forms ;  with  greater  difficulty  in  the  case  of  multi- 
cellular alg».  The  chromatophores  of  apicad  cells  and  of  meristem 
are  the  direct  result  of  the  division  of  similar  structures  occurring  in 
the  reproductive  cells.  In  certain  cases,  as  in  male  sexual  cells  and 
in  many  hairs,  they  are  resorbed.  Where  both  sexual  cells  contain 
chromatophores,  they  may  either  coalesce  or  remain  distinct  after 
conjugation. 

The  author  regards  the  chromatophores  as  an  essential  constituent 
of  the  cell  in  algsd,  never  absent  except  when  the  cell  is  destined  to 
a  special  biological  function,  for  which  their  possession  would  be 
unnecessary. 

As  regards  inclosures  in  the  chromatophores,  true  starch-grains 
occur  only  in  the  green  algee,  and  there  in  most  species.  As  a  rule 
it  is  only  green — but  in  the  central  cells  of  Characead  colourless — 
chromatophores  that  have  the  power  of  forming  starch-grains.  They 
are  either  distributed  uniformly  through  the  entire  mass  of  the 
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chromatophore,  and  then  may  ultimately  completely  replace  it,  or  are 
formed  only  on  the  surface  of  the  pyrenoids.  Both  modes  may  occur 
in  the  same  chromatophore. 

The  starch-grains  of  FloridesB  differ  from  ordinary  starch-grains 
by  the  brown  or  red  colour  imparted  to  them  by  iodine.  Their  mode 
of  formation  is  also  peculiar,  being  produced  not  inside  but  outside 
the  chromatophore.  In  the  PhsBophycesd  starch-grains  are  formed,  as 
in  the  Florideaa,  around  the  chromatophore,  but  tiiey  are  not  coloured 
at  all  by  iodine. 

The  **  paramyl-grains "  of  Euglena  and  similar  organisms  are 
chiefly  distinguished  from  ordinary  starch  by  not  being  coloured  by 
iodine ;  they  are  produced,  like  the  starch-grains  of  red  and  brown 
algaa,  outsiae  the  chromatophore.  They  form  a  closed  enyelope 
round  it,  completely  resembling  that  of  true  starch-generators.  The 
pseudoHstarch-generators  of  certain  Florideaa,  e.g.  the  NemalieaB,  have 
the  same  origin. 

In  some  chromatophores  the  starch  is  replaced  by  substances 
soluble  in  alcohol,  occurring  in  the  form  of  small  jrops  on  the 
surface,  never  in  the  interior.  They  may  also  occur  in  addition  to 
starch. 

Finally,  the  author  compares  the  chromatophore  with  the  cell- 
nucleus.  Both  are  composed  of  a  reticulate  framework,  closely 
resembling  protoplasm  in  its  properties.  The  nucleoli,  or  inclosures 
in  the  nucleus,  agree  in  their  reactions  and  behaviour  with  the 
pyrenoids  of  many  alg».  Both  arise  only  by  division,  never  by 
rejuvenescence.  Nuclei  and  chromatophores  may  be  regarded  as 
two  series  springing  from  a  common  origin,  but  developing  afterwards 
in  different  ways  to  adapt  them  to  different  biological  functions. 

Phycochromaoesd.* — Proceeding  with  his  detailed  account  of  the 
Phycoohromaceady  A.  Borzi  now  describes  the  two  families  Bivula- 
riace»  and  Chamassiphonaceie.  The  former  consists  of  the  following 
genera : — Calothrix  Thr.,  Sacconema  nov.  gen.,  Leptochcete  nov.  gen., 
and  Bivularia  Both.     The  two  new  genera  are  thus  described :  — 

Leptochcete.  Trichomata  simplicia,  saBpius  tenernma,  erecta, 
thallum  indefinite  crustiforme,  tenue,  plerumque  late  effusum  effi- 
cientia;  heterocystis  nullis.  Multiplicatio  hormogoniis  et  conidiis 
chroocoocoideis  ex  articulorum  basalium  transmutatione  ortis.  Three 
species : — L.  cnutacea,  fonticola^  and  parasitica. 

Sacconema.  Trichomata  irregnlariter  caaspitoso-aggregata,  2-plura 
vagina  commimi  fnscescente,  lamelloso-stratificata,  valde  ampliato- 
saccata,  demum  apice  soluta,  involuta  et  thallum  exiguum  gelatiaosum 
laciniato-lobulatum  constituentia ;  pseudo-ramulis  brevibus,  monili- 
formibus,  discretis,  heterocystide  basilari  globose  instructis ;  sporis 
aureo-fuscis,  articulos  vegetativos  duplo  superantibus,  exosporio  cras- 
siusculo,  scabro.     One  species : — 8.  rupestre. 

The  new  family  of  OhamaasiphonaceflB  consists  of  the  genera 
Chamcesiphan  A.  Br.,  Clastidium  Eirchn.,  Cyanocystia  nov.  gen.,  and 
Dermocarpa  Grouan.    It  has  the  following  diagnosis : — 

*  Nqov.  Qiorn.  Dot  lial.,  xiv.  (1882)  pp.  272-315  (2  pis.). 
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Algsd  typioo  nnicellalares,  aqiua  dnlois  inoolaa,  rarins  mariTiiBy 
contento  phjooohromaceo,  snbhomogeneo,  cffirnleo  v.  violaoeo  aat 
chalybeo-ptirparasoente.  CelliilflB  vegetativsB  ^obosse,  sepe  minnte, 
primum  lib^rad  et  in  flAmilias  chroooocooideas  consociato,  deinde 
Btipite  oboonico  plemmqne  exigno,  Bubstrato  adfizsB,  et  in  ooocogoniis 
globoeis  Y.  piriformibos  ant  pins  minns  elongato-cjlindraceia  trans- 
mntatiB.  Conidia  4-plnra  in  qnoqne  coocogonio,  oontenti  divifiione 
repetita  binaria,  modo  totali,  modo  partiali  et  basipeta  ortis,  demnm, 
membrana  matricali  ad  apioem  solnta,  rare  transverse  scissa,  liberata. 

The  anthor  prefers  the  term  eoccogonium  to  sporanginm  for  the 
conidiferons  cells  of  this  fSamily.  The  new  genns  is  described  as 
follows: — 

Cyanocysiis.  Ooccogonia  globosa  ant  snbglobosa,  plemmqne  ses- 
silia,  snbstrato  arete  adhserentia;  membrana  tenni,  dein  transyerse 
soissa.  Conidia  4-8,  rare  16,  e  contenti  divisione  totali  ad  tres  direo- 
tiones  altemante  orta.    One  species : — 0,  versicolor, 

BangiaoesB  of  the  Oolf  of  Naples.* —  Q.  Berthold  publishes  a 
monograph  of  the  species  of  Bangiace®  found  in  the  Bay  of  Naples, 
belonging  to  the  genera  Bangia^  Porphyra^  and  Erythrotrichia^  with 
the  addition  of  the  anomalous  genns  Ooniotrichium. 

The  structure  of  the  thallus  in  the  first  three  genera  is  explained 
in  detail,  including  the  nonHsezual  spores  or  tetraspores.  They  are 
described  as  having  a  spontaneons  motility  for  about  forty-eight 
hours  after  their  escape  (in  the  case  of  Bangia  fusco-purvured),  at  the 
expiration  of  which  period  they  begin  to  germinate.  They  do  not, 
however,  exhibit  any  amoeboid  change  of  form. 

The  male  organs  or  *'  spermatia  "  of  Porphyra  and  Bangia  exhibit 
a  dose  resemblance  to  those  of  other  Florideas.  In  B.  fuacthpwrpurea 
and  P.  laciniata  they  proceed,  as  a  rule,  from  all  the  cells  of  certain 
individuals;  in  P.  leucosticta  from  parts  only  of  ike  thallus,  which 
may  be  regarded  as  male;  the  rest  of  the  thallus  producing  non- 
sexual spores  or  procarps,  among  which  the  male  cells  are  dispersed 
in  different  ways.  There  are  fJso  intermediate  structures  between 
non-sexual  spores  and  spermatia.  In  Erythrotrichia  the  spermatia  and 
non-sexual  spores  are  formed  in  precisely  the  same  way.  In  none  of 
the  genera  have  the  spermatia  any  spontaneons  motility ;  in  Erythro^ 
trichia  they  are  larger  than  in  the  two  other  genera. 

The  formation  and  structure  of  the  female  cells  or  procarps  is 
also  described  in  detail,  as  well  as  the  process  of  fbrtilization,  result- 
ing in  the  production  of  cystocarps.  The  procarp-cells  differ  in  no 
essential  respect  from  ordinary  vegetative  cells.  The  usual  number 
of  cystopores  formed  is  8,  the  "  ootospores  "  of  Janczewski ;  but  they 
may  be  only  4  or  2,  or  possibly  only  a  single  one.  In  female  speci- 
mens of  P.  laciniata  the  ripe  procarps  have  a  blackish,  the  ripe  cysto- 
spores  a  beautiful  red  colour;  while  the  unfertilized  and  perishing 
procarps  go  through  various  green  and  yellow  tints,  finally  becoming 
colourless. 

*  Berthold,  O., '  Fauna  n.  Flora  des  Golfes  von  Keanel.  8te  Monographie : 
Bangiaoeen.  Herausgegeben  von  der  Zoolog.  Station  za  Neapel/  28  pp.  (1  pi.)* 
4to,  Leipzig,  1882. 
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The  author  regards  the  non-sexual  spores,  spermatia,  and  cysto- 
spores  of  the  BangiaceaB  as  nndoubtedly  homologoas,  the  prooarp 
corresponding  to  the  mother-cells  of  the  non-sexual  spores  and  of  the 
spermatia.  It  follows  that  the  procarp  is  homologous,  not  with  the 
oosphere  of  the  ChlorosporeaB  and  MelanosporeaB,  but  with  its  mother- 
cell. 

The  germination  of  both  kinds  of  spore  has  been  well  followed 
out. 

The  above  details  show  that  the  BangiaceaB  constitute  unquestion- 
ably a  lowly  organized  family  of  FloridesB.  The  true  position  of 
Gcmotrichium  must  at  present  remain  doubtful ;  the  non-sexual  spores 
correspond  closely  to  those  of  Bangiacead;  but  no  mode  of  sexual 
reproduction  is  known. 

Sphsrozyga  JacobL* — P.  Richter  now  identifies  the  rare  nostoc- 
like  alga  Sphcerozyga  Jciechi  Ag.  with  Cylindrospermum  polyspermum 
Ktz.;  and  since  Wittrock  has  shown  good  ground  for  regarding 
Triehormu9  Rlfs.,  Dolichospermum  ITiw.,  Sphoerozyga  Blfs.,  and  Cylin- 
drotpermwn  Blfis.,  as  subgenera  of  Anabcsna,  it  must  in  future  be 
known  as  Anahisna  (Sphcerozygd)  Jacohi. 

Algoid  Structures  in  the  Coal  of  Central  Bu8flia.t  —  P*  F- 
Beinsch  states  that  the  combustible  substance  of  coal  consists  of 
various  bodies  of  constant  microscopical  composition.  They  exhibit 
no  crystalline  character,  but  the  arrangement  of  their  particles  is 
nevertheless  so  uniform  that  it  is  difficult  to  assign  to  them  any  but 
an  organic  origin.  They  are  not  completely  decomposed  and  carbon- 
ized, exhibit  a  certain  elasticity,  and  with  a  very  dilute  solution  of 
caustic  alkali  they  manifest  a  certain  po'wer  of  swelling,  similar  to 
many  cartilaginous  algSB  belonging  to  the  Melanospermead  and 
PhycochromacesB,  as  ScyUmema,  Hormcmphan,  and  HopdUmphon ; 
witii  iodine  they  take  a  distinct  yellowish  brown  colour.  These 
characteristics  strongly  indicate  that  they  are  remains  of  algae. 

Along  with  these  bodies  are  found  others,  probably  unicellular, 
of  triangular  shape,  and  manifesting  uniform  trisection,  the  nature  of 
which  is  more  obscure,  but  which  are  also  probably  of  algoid  origin. 
They  are  quite  distinct  from  the  spores  of  vascular  cryptogams,  with 
which  they  are  often  intermixed. 

Decomposition  of  Synedra  radians  by  Caustio  Potash.  —  C.  J. 
Miiller  caUs  attention  to  the  action  of  a  solution  of  caustic  potash 
on  the  frustules  of  Synedra  radians^  fresh  gathered,  or,  at  least,  in  a 
living  state.  The  solution  used  is  composed  of  50  grains  of  caustic 
pota^  dissolved  in  1  ounce  of  distilled  water. 

Having  placed  the  diatoms  (more  or  less  intermixed  with  other 
forms)  in  a  moist  state  upon  a  glass  slide,  and  allowed  the  mass  to  get 
nearly  dry,  apply  the  solution  of  potash  freely  and  cover  with  thin 
glass.  After  the  lapse  of  a  few  hours  (more  or  less  according  to  tem- 
perature) it  will  be  seen — in  the  case  of  a  front  view  of  a  frnstule — 


*  Hedwigia,  xxii.  (1888)  pp.  3-6. 

t  Flora,  TxvL  (1883)  pp.  113-20  (2  pis.). 
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that  the  oonneotivo  will  separate  as  two  fine  siliceoas  films  in  a 
curved  form,  one  belonging  to  one  half  of  the  frostole,  the  other  to 
the  other  half. 

In  the  case  of  a  side  view  of  a  frostnle  in  the  process  of  diyision, 
the  two  portions  will  separate  at  the  extremities,  expanding  therefrom 
in  a  corvilinear  form. 

After  a  farther  time  .it  will  be  seen  that  the  portion  of  the 
siliceous  shell  which  contains  the  striation  will  be  entirely  sejMrated 
from  the  endochrome,  aud  in  many  cases  greatly  curved. 

After  the  lapse  of  24  or  86  hours,  it  will  generally  be  noticed 
that  the  siliceous  portion  containing  the  striation  has  broken  up  into 
fragments  which  are  exactly  like  the  iron  cramps  of  carpenters.  In 
fEM^t,  the  striation  is  due  to  the  juxtaposition  of  a  number  of  these 
little  cramps  along  the  length  of  the  frostule,  probably  cemented 
together  originally. 

Synedra  radians  may  be  described  as  a  long  four-sided  box,  two  of 
the  sides  (top  and  bottom)  consisting  of  a  siliceous  film  without  any 
markings,  and  the  other  two  sides  of  a  structure  made  up  of  cramps 
holding  the  upper  and  lower  side  in  position. 

Mr.  Muller  adds:  "I  should  have  liked  to  illustrate  this  dis- 
covery, but  any  one  familiar  with  microscopical  manipulation  will  be 
able  to  see  all  that  I  have  described  better  on  the  stage  of  the  Micro- 
scope than  in  a  drawing  on  paper.  A  power  of  250  or  800  diameters 
is  sufficient  for  the  observation.  The  success  of  the  experiment 
depends  a  great  deal  upon  temperature,  the  purity  of  the  potash,  and 
the  condition  of  the  diatoms.  I  can  lay  down  no  positive  role 
regarding  this,  but  can  only  recommend  the  experimenter  to  try  again 
when  he  fedls  in  the  first  essay." 

New  Xanthidium.* — ^W.  Archer  notices  a  minute  desmid  of 
rare  occurrence ;  one  of  those,  in  their  way,  interesting  forms  as  to 
which  a  decision  is  difficult  as  regards  their  generic  position.  When 
met  with  on  the  few  occasions  on  which  he  had  detected  it,  though 
then  in  some  quantity,  he  had  marked  the  collecting-bottle  **  Acute- 
angled  Comaarium  "  ;  but,  as  a  matter  of  fact,  and  tf^en  strictly,  the 
form  seemed  to  fit  more  properly  in  the  gBnns  Xanthidium.  It  is  very 
minute  (about  the  size  of  Cosmarium  tinctum),  semicells  elliptico-  . 
hexagonal,  the  apices  bearing  at  each  side,  and  at  the  upper  very 
obtuse  angles,  a  minute  but  very  appreciable  mucro,  each  front  surface 
of  each  semicell  showing  a  distinct  median  papilla ;  end  view  com- 
pressed, showing  at  the  middle  on  each  side  the  very  distinct  and 
prominent  papilla.  Thus  the  essentials  of  the  genus  Xanthidium 
were  fulfilled ;  for,  though  the  spines  were  reduced  to  a  minimum, 
they  were  there,  albeit  very  minute  and  acute ;  and  whilst  the  con- 
spicuous central  boss  or  elevation,  bordered  by  papillaa  or  ornamented 
by  scrobiculi  of  the  larger  forms,  was  reduced  to  a  simple  papilla,  yet 
it,  too,  was  there.  It  is  true  that  many  minute  forms,  distinctly 
Cbamarta,  have  a  similar  median  papilla ;  yet  Mr.  Archer  would  lean 
to  the  view  that,  coupled  therewith,  the  presence  of  the  spinules  at 

«  Ann.  and  Mag.  Nat.  Hist,  xi.  (1883)  pp.  285-6. 
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the  oomers  mast  compel  as  to  regard  this  form  as  a  XarUhidium,  of 
which  genus  it  would  certainly  be  the  most  minute  species,  and  might 
stand  as  Xanthidium  concinnum. 

Stractnre  of  Diatoms  in  the  Jutland  "Cement-stone.'**  —  Dr. 
E.  yan  Ermengem  gives  the  results  of  the  investigations  of  himself 
and  M.  Prinz  on  this  subject.  The  phenomena  of  difi&action  pro- 
duced by  the  structural  elements  of  ihe  valves  of  some  very  finely 
marked  diatoms,  such  as  Pleurosigma,  prevent  an  exact  appreciation 
of  their  form.  The  hemispherical  granulations  which,  in  the  opinion 
of  most  diatomists,  would  produce  these  markings,  do  not  exist  ac- 
cording to  others,  and  Prof.  Abbe  himself  thinks  that  they  are  not 
due  to  elevations  or  spherules.  Neither  is  it  probable  that  all  diatoms 
have  the  same  structure ;  O.  Miiller,  A.  Schmidt,  and  Flogel  admit  as 
many  as  four  or  five  different  types. 

In  their  researches  the  authors  have  used  those  species  whose 
structure  is  least  delicate,  such  as  CosdnodisctM  Oculus-Iridta  Ehrg. 
and  Trinacria  Begina  Heib.,  which  are  very  abundant  in  the  diatomi- 
ferous  rock  at  Fiir  (Jutland).  In  studying  the  valves  in  media  of 
various  indices  of  reunction,  they  obtained  a  series  of  optical  reactions 
which  indicate  that  the  valves  are  perforated  with  very  fine  apertures. 
The  results  of  this  examination  entirely  agree  with  those  of  other 
methods  of  research,  especially  with  those  given  by  the  study  of 
sections  of  the  frustules  made  in  different  directions.  The  calcareous 
rock  in  which  they  are  imbedded  is  well  adapted  for  polishing  and 
the  preparation  of  exceedingly  thin  slices ;  and  the  normal  or  oblique 
sections  of  the  diatoms  obtained  by  these  means  can  be  studied  in  the 
calcareous  matrix  or  in  different  media  after  the  solution  of  the  calcite. 
It  is  easy  to  avoid  all  rough  manipulation  which  might  alter  their 
structure.  Mounted  in  a  liquid  of  high  refiratctive  index  (1  *  68),  such 
as  the  saturated  solution  of  iodide  of  mercury  in  iodide  of  potassium 
(Stephenson),  they  give  images  of  remarkable  clearness.  It  is  evident 
on  an  examination  of  the  slightly  oblique  sections,  that  the  valves  of 
Coscinodiscus  are  composed  of  two  layers;  the  upper  layer  shows 
hexagonal  alveoli,  the  lower  layer  is  formed  by  a  very  tiiin  mem- 
brane perforated  with  very  small  circular  apertures.  The  apertures 
are  surrounded  by  a  thickened  annular  edge.  This  layer,  when  de- 
tached from  the  subjacent  calcite  by  the  wearing  away  of  the  rock, 
leaves  very  evident  impressions,  which  do  not  correspond  either  with 
the  convexities  or  the  concavities  of  its  lower  surface. 

The  thinnest  normal  sections,  the  thickness  of  which  is  less  than 
the  half  of  an  alveolus,  prove  still  more  clearly  the  existence  of  aper- 
tures in  the  lower  layer :  the  membrane  which  closes  the  bottom  of 
the  alveoli  is  manifestly  interrupted  in  its  centre,  and  this  lacuna  is 
included  on  every  side  between  three  swollen  portions  whose  section 
more  or  less  resembles  a  crescent. 

Sections  of  Trinacria  show  also  the  existence  of  pores  traversing 
the  entire  thickness  of  the  siliceous  envelope. 

The  appearance  presented  by  the  double  connectives  of  CominO' 

•  Bull.  Soc  Belg.  Micp.,  ix.  (1883)  pp.  53-7. 
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discus  in  normal  sections  shows  that  their  growth  is  at  the  free  edge 
(Wallich),  and  not  by  intussusception  or  the  addition  of  a  third  in- 
ternal connective  (Cox).  The  newly  formed  valtes  consist  of  a  single 
very  thin  and  perforateid  layer  of  silica ;  their  development  is  centri- 
fugal (O.  Miiller).  In  some  preparations  the  internal  surface  of  the 
valves  of  Trinacrta  is  covered  with  a  black  and  opaque  membrane, 
showing  the  same  perforations.  It  is  probably  the  lowest  layer  of  the 
cellular  envelope,  slightly  silicified  or  even  entirely  organic,  reduced 
to  the  condition  of  carbon  by  a  slow  combustion  of  its  cellulose. 
The  existence  of  this  layer  is  admitted  by  many  authors  (Dippel^. 
Chemical  analysis  proves,  moreover,  that  diis  blackish  substance  is 
charcoal.  Inside  the  frustules  it  presents  the  appearance  of  rounded 
spheroids ;  sometimes  it  completely  fills  them.  In  a  normal  section 
of  Coseinodiscua  it  is  established  that  it  stops  up  the  perforations  of  the 
lower  siliceous  layer  of  the  valves,  and  puishes  prolongations  into  the 
hexagonal  cavities  of  the  alveolar  layer. 

Amongst  the  mineralized  diatoms  found  in  the  London  clay,  and 
in  which  the  silica  has  been  replaced  molecule  by  molecule  by  iron 
pyrites,  there  are  found  some  also  showing  perforations  (Eitton). 
Certain  Coacinodisci,  closely  resembling  the  species  from  the  rock  at 
Fur,  often  show,  after  cleavage,  the  lower  layer  and  its  perforations. 
The  sections  of  this  clay  which  the  authors  are  about  to  undertake 
will  render  this  demonstration  still  more  dear. 

Motion  of  Diatoms.* — The  following  statement  byMr.C.  Onder- 
donk  must  for  the  present  be  received  with  some  caution  : — 

<<  The  motion  of  diatoms  is  caused  by  what  I  will  call  the  motile 
pallium— 9k  gelatinous,  invisible  envelope,  that  entirely  envelopes  the 
diatom  in  the  case  of  the  strong-moving  NaviculcB,  but  only  partially 
in  the  case  of  other  forms  of  weaker  motion.  This  is  no  mere  theory, 
though  I  had  worked  out  the  theory  long  before  I  succeeded  in  making 
the  pallium  plainly  visible,  and  turned  my  whole  attention  to  stain- 
ing the  motile  matter  long  before  I  saw  a  trace  of  it.  I  have  at  length 
succeeded  in  staining,  hardening,  and  detaching  the  pallium,  and  I 
now  have  many  of  them  mounted,  also  many  diatoms,  in  all  stoges  of 
disrobement,  if  I  may  use  the  term.  The  pallium  is  folded  to  the 
diatom  in  many  minute  corrugations.  Under  the  action  of  the 
reagent,  the  minute  corrugations  slowly  begin  to  expand  out  from 
the  diatom  like  pseudopodia ;  longer  and  longer  they  grow,  but  soon 
we  see  they  are  not  pseudopodia,  for  they  straighten  out  into  a 
membrane.  The  unfolding  mantle  splits  along  the  midrib,  and,  in 
some  cases,  leaves  the  flinty  shell.  This  is  not  the  membrane  spoken 
of  as  investing  the  diatoms  by  many  investigators,  as  this  is  at  once 
destroyed  by  iJcohol  or  acids.  The  same  reagent  reveals  a  similar 
envelope  on  the  OsciUaricSj  and  I  believe  the  motion  to  be  the  same 
in  the  two  forms  of  protophytes.  In  fact,  if  a  diatom  was  a  long 
elastic  rod,  it  would  merely  vibrate,  for  I  have  observed  that  the 
motion  is  generally  in  opposite  directions  on  the  two  valves ;  but  the 
diatom  can  only  move  by  creeping  along  a  surface,  hence  its  motion 

♦  Amer.  Mon.  Micr.  Journ.,  iv.  (1888)  pp.  61-2. 
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is  only  affected  by  the  direotion  of  the  motion  of  the  gelatine  on  one 
valve — the  one  that  eomes  in  contact  with  a  surface.  The  motion  is 
only  on  the  sides,  or  valves.  If  a  fmstnle  is  turned  with  its  so-called 
front  view  np,  it  cannot  move,  at  least  those  nnder  my  investigation 
did  not,  unless  one  of  the  valves  comes  in  contact  with  some  body  of 
greater  weight  than  itself,  if  we  may  so  put  it ;  for  small  particles 
will  move  along  the  valves,  while  the  diatom  remains  stationary.  The 
ribs  have  much  to  do  with  this  power  to  creep,  for  the  pallium  is 
folded  to  the  ribs,  and  being  striated  lengthwise  it  is  plain  to  see  how 
the  pallium  covers  the  valves  with  thousands  of  little  feet.  There  is 
great  room  here  for  investigation  with  the  recent  very  wide-angled 
glasses,  but  let  me  here  give  common  glasses  their  due,  for  all  that  I 
have  discovered  has  been  done  with  oidy  such." 

Pfitzer*8  DiatomacesB.* — ^In  his  accoimt  of  the  Diatomacesa  con- 
tributed to  Schenk*B  *  Encyklopaedie  der  Naturwissenschaften,'  E. 
Pfitzer  commences  with  the  simplest  types,  such  as  Pinnularia,  pro- 
ceeding then  to  the  complicated  structure  of  some  marine  algsa.  With 
regard  to  their  power  of  spontaneous  motion,  he  adopts  Schulze's  view 
that  it  is  due  to  extensions  of  the  protoplasm  which  protrude  through 
fissures  in  the  cell-wall,  although  these  have  not  yet  been  actually 
detected ;  rejecting  that  of  Mereschkowski,  that  it  is  the  result  of  an 
osmotic  process.  The  jerks  and  vibrations  described  by  this  latter 
writer  as  observable  in  bacteria  which  are  located  close  to  the  suture 
of  diatoms,  Pfitzer  states  are  in  no  way  due  to  motile  processes.  The 
ordinary  mode  of  fission  is  then  described,  as  well  as  the  formation  of 
auxospores.  As  r^ards  their  systematic  position,  Pfitzer  regards  the 
diatoms  as  most  nearly  allied  to  the  Schizophytad  rather  than  to  the 
Ck>njugat8B. 


MICROSCOPY, 
a.  Instruments,  Accessories,  Ac, 

Bertrand*8  Petrological  Microscope. f— This  instrument  (fig.  60) 
is  designed  by  M.  Bertrand,  the  Director  of  the  '  Comptoir  Mineralo- 
gique,'  at  Paris,  and  has  several  specialities  : — 

Above  the  objective  at  F  is  inserted  a  slide  L  with  an  achromatic 
lens  so  as  to  use  either  parallel  or  convergent  light  as  may  be  desired, 
the  slide  being  raised  or  lowered  by  a  rack-and-pinion  movement,  the 
milled  head  of  which  is  shown  at  P.  A  slow  motion  is  given  to  the 
rotating  plate  of  the  stage  by  a  tangent  screw  terminating  in  the 

*  Pfitzer,  E.,  *Die  Baoillariaceen '  (Diatomacen). 

t  Tnitat'd  *  Traits  ^l^entaire  du  Microscope,'  1883,  pp.  266-70  and  300-1 
(3  figs.).  In  addition  to  the  references  g^ven  in  the  text,  A  is  the  oye-piece,  R 
the  milled  head  of  the  ooarde  adjustment,  vv'  the  centering  screws  for  the 
objective,  Y  V  the  milled  heads  of  the  stage  movements,  and  B  that  of  the  sub- 
stage  tube,  E,  for  the  polarizer.  At  F  con  be  inserted  a  mica  quartz-plate  or  a 
quartz  prism. 
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milled  head  T.  This  screw  works  in  a  clamp  which  can  be 
screwed  to  the  stage,  and  when  tightened  up  the  rotation  of  T  oanses 
the  clamp,  and  with  it  the  stage,  to  revolve.    When  the  clamp  is 

Fio.  60. 


loosened  the  stage  can  be  revolved  by  the  hand.  This  mechanism 
effecting  the  slow  rotatory  motion  of  the  stage  is  similar  to  that 
generally  applied  in  the  construction  of  theodolites  and  alt-azimuth 
instruments. 
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The  body-tnbo  is  graduated  and  the  focal  distance  is  read  by  means 
of  a  Yemier  on  the  limb ;  the  milled  head  of  the  fine  adjustment  r  is 
divided  ;  the  rectangular  movements  of  the  mechanical  stage  are  also 
each  provided  with  a  scale  and  vernier,  while  the  margin  of  the  stage 
is  graduated  and  has  two  fixed  verniers. 

There  is  a  spring  clip  for  rapidly  attaching  the  objectives. 

A  special  form  of  goniometer  (figs.  61  and  62)  is  adapted  to  the 
stage,  for  measuring  the  distance  apart  of  the  optic  axes  in  air  or  in 
oil  or  other  liquids.    The  object  is  held  in  forceps  attached  to  a 


Fio.  61. 


Fig.  62. 


spindle  connected  with  the  smaller  of  the  two  milled  heads.  This 
rotates  independently  for  adjusting  the  object  or  can  be  withdrawn  if 
required.  When  the  adjustment  has  been  made  the  rotation  of  the 
lai^r  milled  head,  to  which  a  vernier  index  is  attached,  carries  with 
it  tibe  inner  spindle  and  forceps,  and  the  extent  of  the  inclination  thus 
given  to  the  object  is  measured  by  the  index  on  the  graduated  semi- 
circle G.  The  circular  box  C  holds  the  liquid,  and  has  an  aperture 
at  the  bottom  closed  with  a  glass  plate  admitting  light  from  the 
mirror. 

Fase*8  Portable  Binocular  Dissecting  and  Mounting  Micro- 
scope.*— The  Rev.  H.  J.  Fase  describes  an  arrangement  by  which 
all  the  things  required  for  dissecting  and  mounting,  as  well  as  a 
binocular  for  observing,  can  be  carried  in  a  compact  form,  and  com- 
prising:— 

L  A  full-sized,  steady  dissecting  stage,  with  sloping  rests  for  the 
hands.  Two  pairs  scissors,  knives,  two  pairs  forceps,  watch-glass, 
needle-points,  &c. 

XL  An  arm  so  constructed  that  it  will  carry  a  large  low-power 
lens  for  dissecting.  A  ring,  into  which  various  objectives  can  be 
dropped  for  the  same  purpose,  and  a  binocular  body,  which  can  be 
easily  substituted  for  the  ring,  and  allows  of  the  manner  in  which  the 
dissection  is  progressing  to  be  inspected,  and  also  steady  enough  to 
make  an  efficient  binocular  for  ordinary  observation. 

HI.  Places  in  the  case  for  a  small  number  of  cements,  and  media 
most  usually  required  by  working  microscopists.  Brushes,  dipping 
tubes,  lamp  clips,  slides,  glass  circles,  troughs,  a  hot  plate,  and  tum- 

•  Journ.  Quek.  Micr.  Clab,  i.  (1883)  pp.  109-11. 
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table,  packed  in  snob  a  way  tbat  eacb  of  tbem  sbonld  be  safely  carried, 
easily  got  at  and  replaced,  every  fitting  being  full-sized. 

In  fig.  63  tbe  Microscope  is  sbown  on  tbe  right,  with  tbe  binocular 
tube  and  condensing  lens  in  place.  Beneath  is  the  ring  for  the 
objectives,  which  replaces  the  tube  when  a  compound  Microscope  is 
not  required.  The  turntable  and  hot  stage  are  shown  separately. 
The  three  trays  contain  the  various  reagents,  cements,  <&c.  The 
objectives  are  at  the  top  of  the  case. 

In  packing,  the  snmll  tray  seen  inside  the  case  is  dropped  into 
the  large  bottom  tray.     The  second  large  tray  (in  front)  is  placed  on 

Fio.  63. 


the  first,  and  the  Microscope  without  the  tube  stands  over  both,  the 
legs  fitting  into  places  in  the  trays.  The  binocular  tube  lies 
horizontally  parallel  to  the  back  of  the  case.  The  front  and  top  of 
tbe  case  opens  as  shown  in  the  fig. 

Mr.  Fase  calls  attention  to  one  or  two  points  which  he  thinks 
might  escape  notice  on  a  first  inspection  : — 

The  condenser  is  formed  of  two  lenses,  and  besides  acting  as  an 
ordinary  condenser,  makes  ft  capital  long  focus  dissecting  lens.  The 
mirror  is  removable,  and  can  be  utilized  as  a  side  reflector  above  the 
stage.  The  achromatic  condenser,  fitted  with  stops,  giving  a  good 
black-ground  effect,  works  by  a  milled  head  above  the  stage,  and  con- 
veniently near  the  other  adjustments.  The  rest  for  the  hands  while 
dissecting,  which  the  stand  gives,  is  equally  available  when  the 
binocular  is  being  used  for  general  observation.  It  is  comfortable, 
and  will  be  found  to  increase  delicacy  in  the  manipulation  of  objects. 

Though  rigid,  the  stand  can  be  made  lighter  than  can  that  of  the 
ordinary  form.  The  whole  apparatus  will  not  be  more  weighty  than 
an  ordinary  binocular  instrument  ;•  while  it  will,  with  all  the  helps  to 
dissection,  mounting,  and  observation,  pack  in  a  space  not  larger  than 
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Fio.  64. 


ordinary  small  monooular  instmments,  viz.  9in.  x5iiLX5in.  A 
larger  number  of  cements  could  be  carried  if  the  bottles  were  of  a 
aUghilj  smaller  size,  and  it  is  proposed  that,  instead  of  the  outside 
caae  being  of  polished  mahogany,  it  should  be  of  painted  canvas, 
such  as  portmanteaus  are  made  of. 

Whilst  specially  constructed  for  travelling,  the  instrument  may 
be  useful  to  workers,  as  comprising  in  a  small  compass  many  things 
necessary  for  microscopical  work. 

Klonne  and  Muller*8  and  Seibert's  Demonstration  Microscopes. 
— ^In  Klonne  and  MfiUer's  instrument  (fig.  64)  the  body-tube,  with  the 

eye-piece  and  objective,  slides  (for 
coarse  focussing)  in  an  outer  tube, 
and  can  be  secured  in  any  position 
by  the  screw  acting  on  a  split  ring 
at  the  upper  end  of  the  outer  tube. 
At  its  lower  end  the  latter  tube 
is  screwed  to  a  plate  about  8  in, 
square  with  four  supports  at  the 
comers,  on  which  the  instrument 
rests  when  it  is  not  in  use. 
Beneath  this  plate  is  a  second 
one,  which  is  attached  to  the 
former  at  one  side  only,  and  is 
movable  on  a  hing3  joint.  Two 
springs  between  tiie  plates  pull 
them  together,  and  a  screw  (shown 

Fio.  65. 


above  the  upper  plate)  forces  them  apart  when  desired  and  forms  the 
fine  focussing  movement. 

The  slide  is  placed  beneath  the  lower  plate,  and  is  held  in 
position  by  two  spring  clips. 


8er.  2.— Vol.  III. 
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A  condensing  lens  slides  into  the  short  tube  attached  to  the  small 
plate  shown  at  Uie  bottom  of  the  figure,  the  plate  being  supported  on 
two  side-pieces  to  keep  it  clear  of  the  slide. 

Seibert  also  supplies  the  Microscope  shown  in  fig.  65,  the  con- 
struction of  which,  as  will  be  seen,  is  very  similar  to  that  of  Eldnne 
and  Muller. 

Seibert's  Travelling  Mioroscope.  —  This  instrument   (fig.  66) 
is  reduced  in  height  (within  a  range  of  an  inch)  for  packing,  by 
making  the  standard  which  carries  the  bodj- 
Fio.  66.  tube  and  stage,  slide  in  a  socket  attached  to 

the  tripod  base.  A  clamp  screw  tightening 
a  ring  on  the  socket  allows  the  standard  to 
be  secured  at  any  given  point. 

Klonne  and  Mnller*8  ''Pendulum 
Stage."  ♦—  This  (fig.  67)  is  another  form 
of  mechanical  stage  (of  Qerman  construo- 
tion)  intended  to  be  attached  to  the  ordinary 
stage  of  a  Microscope  (as  shown  in  fig.  68) 
when  it  is  desired  to  examine  flesh  infectea 
with  TrichiruB^  or  other  objects  which  require 
a  systematic  examination  of  the  whole 
surface. 

It  consists  of  three  plates,  the  lowest 
being  connected  with  the  middle  one  by  a 
pivot  *'like  that  used  for  the  hands  of  a 
clock."  By  means  of  a  clamping  arrangement 
attached  to  the  lowest  plate,  the  apparatus 
can  be  fixed  to  the  stage,  care  being  taken 
that  the  circular  aperture  in  the  middle 
plate  is  centered  with  the  axis  of  the  mioro- 
scope-tube.  The  upper  plate  has  a  square 
aperture,  and  carries  the  object.  It  slides  on  the  middle  plate  by  a 
screw  (the  milled  head  of  which  is  seen  on  the  right).    The  move- 


Pio.  67. 


ment  is  regulated  by  two  spiral  springs.    The  object  beinff  in  the 
field,  the  two  upper  plates  are  moved  dowly  from  front  to  back,  or 

♦  See  Oentr.  Ztg.  f.  Opt.  u.  Mech.,  U.  (1881)  p.  113  (1  fig.). 
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tiee  nerwdy  on  the  pivot  (i.  e.  like  a  pendulum,  whence  the  name).    It 
is  then  Bhifled  slightlj  by  the  screw  on  the  right,  and  the  pendnltim 


Fio.  68. 


moTcment  repeated,  and  so  on  until  the  whole  of  the  object  has  passed 
under  obserration. 

2  E  2 
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Letter  and  Kiknlioz's  Oastroscopes,  —  J, 
Leiter  *  has  devised  a  great  variet  j  of  iiiBtriitnetits 
intended  for  inspecting  various  more  or  less  mmy 
cessible  parts  of  the  body,  including  ^a  mouth, 
laiynx,  cesophagns,  stomach,  intestines,  urethra, 
bladder,  vagina,  rectum,  ear,  nasal  ioEsm,  &c.  They 
all  agree  in  providing  for  the  introduction  of  a 
small  electric  light  into  the  cavity  to  be  examined, 
with  a  special  provision  for  preventing  any  incon- 
venience from  heat  by  the  circulation  of  a  stream  of 
water — a  plan  originally  suggested  by  !>«  Brack. 

Most  of  the  instruments  also  provide  for  tho 
introduction  of  an  objective,  which  forms  an  imago 
of  the  part  examined,  the  image  being  received  by 
an  eye-piece  either  direct  or,  where  necessary,  after 
being  diverted  in  the  proper  direction  through 
prisms. 

Leiter's  original  gastroscope  in  particular  was  a 
marvel  of  ingenuity  in  the  various  arrangements  for 
allowing  the  walls  of  the  stomach  to  be  illuminated 
and  examined  by  the  aid  of  lenses,  but  has  apparently 
been  found  too  complicated  for  practical  use,  and 
a  simplified  form  is  described  by  Dr.  J.  Mikulicz  t 
(with  a  great  elaboration  of  detail  on  all  points), 
which  has  been  devised  by  him  in  collaboration 
with  Herr  Leiter. 

The  tube  A  (fig.  70)  is  65  cm.  long  and  14  mm. 
thick,  and  is  bent  at  F  at  an  angle  of  150"".  At  B  is 
the  platinum  wire  for  the  electric  light  covered 
with  a  glass  plate  and  connected,  by  wires  running 
up  the  tube,  with  the  key  0  and  a  Bun  sen  battery. 
Two  water-tubes  also  run  up  the  main  tube,  their 
ends  being  shown  at  D,  a  constant  stream  of  water 
being  maintained  during  the  observation  so  as  to 
prevent  the  lower  end  of  the  tube  becoming  heated. 
There  is  an  additional  tube  for  pumping  water  into 

^  Leiter,  J.,  'Elektro-Endoeko- 
piache  iDBtrumente.  Beschreibnng 
imd  iDBtmotion  znr  Handhabang 
der  von  Dr.  M.  Nitze  and  J.  Leiter 
constmiiten  Instramente  and  Appa- 
rate  zar  direkten  Beleachtang 
menachlieher  Eorperhohlen  darch 
elektrieebee  Gltthlicht'  65  pp.  and 
82  figs.,  4to,  Wien,  1880.  Ct  also 
EneL  Mech.,  xxjtiii.  (1881)  pp.  27-8 
Oflgs.). 

t  Kikalicz,  J.,  *Ueber  Gaetro- 
ekopie  and  Oeeophagoskopie.'  (Sep. 
Bepr.  from  *  Wiener  MediziniBchen 
Presse,'  1881.)  62  pp.  (3  figs.)  8to, 
Wien,  1881. 
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the  Btomaoh,  which  oommencing  at  the  indiambber  balls  K  passes  into 
the  main  tube  at  L  and  is  continued  to  L'  where  there  is  a  small 
apertore. 

The  optical  apparatus  consists  of  a  prism  and  an  obfeotiTe  at  E 
(the  prism  being  right-angled  and  acting  as  a  reflector  to  transmit  ib» 
rays  from  the  side  of  the  instrument  up  the  tube),  a  second  prism  at 
the  bend  at  F,  and  an  eye-piece  at  G.  To  prevent  the  glass  plate  at 
B  from  being  smeared  whilst  the  instrument  is  passed  down  the 
oesophagus  a  metal  shutter  H  slides  over  it  and  can  be  drawn  back  by 
moving  the  collar  at  J* 

The  fact  is  enforced  in  italioB  that  the  instrument  can  be  intro- 
duced into  the  bottom  of  the  stomach  without  difficulty,  and  fig.  69 
is  given  in  illustration  of  the  statement ;  another  figure  showiog  the 
advantage  of  the  bent  end  in  allowing  different  parts  to  be  illuminated 
and  observed  by  simply  rotating  the  tube,  the  stomach  being  distended 
to  facilitate  the  excursions  of  the  tube.  The  author's  pamphlet  con- 
tains not  only  a  very  full  description  of  the  instrument,  but  minute 
directions  for  its  use. 

Dr.  T.  Oliver  describes  *  a  successful  experiment  of  examining  the 
interior  of  a  patient's  liver  by  one  of  the  small  Swan  incandesoent 
lamps  described  by  Mr.  Steam  arUe^  p.  29.  The  apparatus  used  was 
an  dectro-plated  brass  tube  9^  in.  by  ll-16ths  in.,  dosed  at  the  lower 
end  by  glass,  down  which  was  inserted  a  narrow  cylinder  carrying  a 
lamp  and  wires.  Mr.  J.  B.  Payne  (a  Fellow  of  tiiis  Society),  who 
devSsed  the  arrangement,  considers  it  to  be  much  simpler  than  lieiter'a 
platinum  wire  as  it  gives  a  perfectly  pure  light  and  developes  less 
neat.  He  says  '<a  Swan's  electric  lamp  is  used — ^the  filament  of 
which  is  carbon,  and  rendered  incandescent  by  means  of  battery 
power.  It  is  hermetically  sealed  in  a  glass  shade ;  and  water,  con- 
veyed to  and  fro  through  very  small  brass  tubes,  is  made  to  circulate 
round  the  lamp.  The  light  from  this  lamp  is  perfectly  pure,  and 
exhibits  the  condition  of  things  in  their  true  and  natural  colour.  For 
prolonged  observation  I  should  prefer  to  use  either  a  Qrove*s  or 
bunsen's  battery,  but  in  the  demonstration  just  referred  to,  four  cells 
of  a  modified  Leclanche  battery  were  employed  and  answered  ad- 
mirably. It  is  advisable  to  have  as  great  a  pressure  as  possible  for 
the  water  supply,  so  as  to  insure  perfect  circulation,  and  for  this  I 
suspended  from  a  hook  fixed  near  the  ceiling  of  the  room  a  tin  can 
containing  water,  connecting  it  with  the  brass  tubes  by  means  of 
lengths  of  indimrubber  tubing." 

Cobweb  Miorometer8.t*— Mr.  G.  F.  Dowdeswell  prefers  a  cobweb 
micrometer  which  has  the  second  web  moyable  instead  of  being  fixed 
as  in  the  usuaJ  form.  This  both  saves  time  and  promotes  accuracy,  as 
when  only  one  web  is  movable  it  is  almost  impossible,  by  means  of 
the  mechanical  stage,  to  bring  an  object  into  exact  contact  with  the 
fixed  web,  which  is  done  at  once  with  ease  and  certainty  by  the  second 
movable  one. 

*  Brit.  Hed.  Journ.,  1883,  Jan.  27. 

t  Quart.  Joum.  Micr.  Sci.,  xxiii.  (1888)  p.  337. 
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Cheyalier*8  Camera  Lnoida.— Dr.  Carpenter  describes  *  a  form 
of  ibis  camera  intended  to  be  used  witb  tiie  borizontal  Microscope. 
Fig.  71  shows  a  modification  de- 
signed by  Dr.  A.  ChevaHerf  for  a  ^«-  71. 
Tertical  Microscope.    The  reflect- 
ing prism  is  made  much  larger 
and  is  brought  close  to  the  small 
perforated  metal  speculum.    The 
whole  field  is  readily  seen  without 
any  part  being  obstructed. 

Onmow*s  Camera  Luoida.— 
This  camera  (ante,  p.  120)  was 

the  subject  ox  discussion  at  l^e  May  meeting  of  the  Society, 
and  for  convenienoe  of  reference  we  add  fig.  72,  showing  its  con-> 
struction. 

A   and    B  are  the  lenses  of  the   eye-piece;    DCE,   DFE, 
and  GHJ  three  right-angled  prisms,  the  first  two  having  their 
hypothenuses  cemented  together  wiUi  balsam 
to  make  a  cube.     Prior  to  cementing,  the  ~ 

upper  of  the  two  prisms  has  its  hypothenuse 
suTcred,  but  a  small  spot,  not  more  than 
l-16th  in.  in  diameter,  is  afterwards  denuded 
of  silver  as  nearly  as  may  be  in  the  geome* 
trical  centre  of  the  silvered  face  at  M.  The 
prism  GHJ  is  movable  on  an  axis,  to  pro- 
vide for  its  use  when  the  instrument  is  either 
upright  or  inclined.  Bays  from  Z,  the  table, 
are  totally  reflected  from  the  face  Q  H  (say  at 
K),  and  entering  the  upper  prism,  are  reflected 
to  the  eye  at  X  by  the  silvered  surface  D  E, 
while  the  object  is  seen  at  the  same  time 
through  the  unsilvered  spot  in  the  middle  of 
the  same  face. 

A  writer  in  the '  English  Mechanic '  $  savs 
that  it  is  not  a  tine  qud  non  to  silver  the 
0ur&oe,  but  the  effect  is  wonderfully  im* 
proved  by  doing  so,  the  blue  tint  that  other- 
wise appears  to  cover  the  object  being  almost 
entirely  eliminated  by  the  white  reflection  from  the  silver ;  and  that 
this  form  of  apparatus  can  b&used  with  less  straining  and  eye-fatigue 
than  any  he  ever  tried. 

Holle*8  Drawing  Apparatus.§ — ^The  device  of  Dr.  H.  O.  HoUe 
differs  essentially  from  aU  other  forms  of  drawing  apparatus,  and  was 


«  <  The  MioRMOope  and  its  BevelatioDB,*  6th  ed.,  1881,  p.  114  (1  fig.), 
t  '  L'Etudiant  micrograpbe/  3rd  ed.,  1882,  pp.  167-8  (1  fig.). 
X  Eogl.  Meob.,  xxxviL  (1883)  p.  154  (1  fig.). 

f  Kadir.  E.  GeeeU.  Win.  GottiDgoD,  1876,  pp.  25-7.    Of.  Behrens'  'HiUtbnoh 
s.  Aoafiihnmg  mikr.  Untenuch.  im  bot.  Labomt.,'  1883,  pp.  9e-l. 
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Boggeeted  with  the  view  of  obviatiiig  the  diffictilties  found  with  the 
ordinary  forms  in  regard  to  the  eye  and  hand  haying  to  be  placed  in 
very  inoonvenient  positions. 

The  principle  of  its  construction  is  that  neither  the  pencil  itself 
nor  its  reflected  imase  is  seen,  but  an  image  of  it  formed  by  oonyez 
lenses.  With  this  object  the  eye-piece  of  the  Microscope  in  its  ordinary 
position  serves  at  the  same  time  as  the  eye-piece  of  a  telescope,  whose 
axis  is  twice  bent  at  a  right  angle.  This  is  provided  with  two  mirrors, 
the  first  of  which  (0*2  mm.  thick,  and  necessarily  transparent)  is 
immediately  beneath  the  eye-piece,  and  the  second  (which  need  not 
be  so  thin)  is  over  the  objective  of  the  telescope.  Between  the 
two  mirrors  is  a  lens  which  again  erects  the  invited  image  of  the 


By  the  use  of  this  apparatus  the  microscopical  image  is  seen 
direct  and  without  any  fatigue  to  the  eye.  The  drawing  hand  also 
lies  on  the  right  directly  beneath  the  Microscope  and  therefore  in  the 
most  convenient  position. 

To  avoid  the  glare  of  the  paper  drowning  the  image  of  the  object. 
Dr.  HoUe  recommends — not  tiie  more  simple  process  of  modifying  the 
light — ^but  that  the  drawing  should  be  made  with  a  white  pencil  on 
a  black  ground.  ^In  order,  however,  not  to  copy  what  has  been 
already  drawn,  it  is  best  to  take  black  unglazed  paper,  blacken  it  on 
the  reverse  side  with  lead  pencil,  and  lay  it  on  the  drawing  paper. 
The  marks  of  a  pointed  piece  of  bone  can  be  seen  on  the  unglazed 
black  paper  with  sufficient  clearness  to  know  which  lines  of  the  image 
already  exist  on  the  drawing  paper  and  which  not." 

Manipulation  of  the  Beck  Yertloal  Illuminator.*  —  Dr.  J. 
Edwards  Smith  considers  that  this  illuminator  is  a  difficult  one  for 
the  tyro  to  use,  and  that  his  first  attempts  will  probably  result  in 
failure,  and  whilst  it  is  not  easy  to  cive  the  necessary  instruction  in 
writing  a  few  hints  may  prove  of  value. 

A  dry  mount  of  Podura  answers  very  well  for  the  novice  to  work 
upon.  Select  the  widest  aperture  objective,  and  examine  the  object 
in  the  ordinary  way  and  get  a  tolerable  correction.  Next  put  on  the 
illuminator,  and  using  transmitted  light  ''hunt  through  the  slide; 
among  the  numerous  scales  will  probaUy  be  found  one  or  two  which, 
in  order  to  bring  into  focus,  the  objective  will  require  to  be  withdrawn 
from  the  cover  slightly.  In  such  a  case  the  cSiances  are  that  that 
particular  scale  is  nearer  the  cover,  and  if  in  good  condition  may  be 
selected  for  further  operations.  Next,  bring  the  lamp  ^a  flat-wicked 
one)  towards  the  observer,  revolving  the  tube  of  the  illuminator  so 
that  the  lateral  aperture  shall  be  in  proper  position  to  receive  the 
light  from  the  lamp,  the  latter  being  about  seven  or  eight  inches 
distant,  and  the  flame  about  the  same  height  as  the  aperture  of  the 
illuminator.  Now  grasp  the  little  knob  connected  with  Uie  interior 
glass  disk  and  turn  it  so  that  light  shall  be  reflected  to  the  rear  of  the 
objective ;  at  the  same  time,  and  looking  through  the  tube  as  you 

♦  «  How  to  Bee  with  the  Mioroscope/  1880,  pp.  221-3. 
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catoh  the  first  glimpfle  of  light,  revolve  Bimnltaneouslj  the  main  tube 
and  also  the  little  knob  carrying  the  glass  disk,  the  object  being  to 
secure  as  great  an  amount  of  light  as  possible.  A  little  manipulation 
of  this  kind  ought  to  result  in  illuminating  the  object  with  a  horizontal 
(or  nearly  so)  band  of  light.  The  next  step  will  be  by  a  slight  move- 
ment of  the  lamp,  keeping  its  edge  exactly  towards  the  aperture,  to 
endeavour  to  make  the  band  of  light  crossing  the  field  as  narrow  as 
possible,  and  the  outlines  of  the  band  clear  and  distinct.  By  this  time 
the  operator  will  have  probably  discovered  that  a  slight  rotation  of 
the  main  tube  will  separate  the  horizontal  band  into  two  parts,  or, 
as  some  of  my  pupils  express  it,  '  two  tongues.'  The  best  position 
is  when  these  are  made  to  coalesce  as  completely  as  possible.  It  is 
also  probable  that  in  the  attempts  thus  far  made  &e  image  of  the  scale 
has  been  well  seen.  When  this  occurs  it  should  be  at  once  focussed. 
The  next  procedure  is  to  correct  the  objective ;  the  correction  obtained 
by  transmitted  light  will  not  suffice  for  the  purpose  in  hand.  It  will 
be  noticed  that  as  the  glass  is  made  to  approach  the  correct  adjust- 
ment, the  horizontal  band  of  light  will  be  correspondingly  improved. 
So  true  is  this,  that  one  might  almost  be  governed  thereby  in  the 
adjustment  of  the  object.  Having  got  thus  fe^  along,  and  without  any 
serious  mishap,  it  will  be  easy,  by  closing  the  shutter,  to  admit  the 
precise  and  most  favourable  amount  of  light,  and  also  to  try  the  effect 
of  sundry  very  alight  changes  in  the  position  of  the  main  tube,  glass 
disk  and  lamp.  Very  beautiful  resolutions  are  sometimes  obtained 
by  bringing  the  lamp  within  five  or  six  inches  and  interposing  the 
bull's-eye  condenser,  flat  side  to  the  lamp,  in  which  case  the  shutter 
must  be  further  dosed.  It  will  happen  also,  occasionally,  that  the 
best  exhibition  of  strife  on  very  difficult  objects,  such  as  extremely 
dose  Frustulia  saxonica^  is  when  the  strisa  are  placed  at  right  angles 
to  the  horizontal  band  of  light." 

Pease's  "Facility"  Hose-piece.— This  appliance  (fig.  78)  has 
been  devised  to  fiEtcihtate  the  rapid  interchange  of  objectives.    The 

Pig.  7a 


adapter  nose-piece  A  screws  on  to  the  nose-piece  of  the  Microscope  by 
the  usual  '*  Sodety  "  screw,  where  it  may  remain  permanently.  It  is 
provided  with  mechanism  similar  to  that  applied  in  the  ''self- 
centering  "  chuck.    By  the  partial  rotation  of  the  milled  collar  three 
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BeotionB  of  a  flat  spiral  are  made  to  act  upon  three  Bpnmg  steel  teeth, 
causing  them  to  project  from  slots  within  the  cylinder,  or  to  return  to 
their  normal  positions  at  will.  B  is  a  small  ring  with  which  each  ob- 
jective must  be  provided ;  it  screws  on  the  objective,  where  it  maj 
remain,  and  on  its  outer  edge  is  a  flanged  groove.  The  objective, 
having  the  ring  B  attached,  can  then  be  slid  into  the  "  Facility  "  nose- 

Eiece,  when  about  one-tenth  of  a  turn  of  the  milled  collar  on  the 
itter  causes  the  teeth  to  grip  in  the  flanged  groove  of  B,  thus  securing 
the  objective  in  place;  the  reverse  movement  releases  the  teeth 
from  the  flanged  groove,  when  the  objective  will  drop  into  the 
hand. 

As  a  piece  of  mechanism  this  device  is  ingenious.  It  appears  to 
us,  however,  that  with  high  powers  unsteadiness  and  ddects  of 
centering  will  prevail  to  sudi  an  extent  as  to  be  fatal  to  its  general 
adoption. 

German  "Cylinder-Diaphragms**  and  Condensers.— It  is  very 
much  to  be  desired  that  the  old  wheel  of  diaphragms  so  distinctive  of 
English  instruments  should  be  done  away  with,  even  with  the  smaller 
stands.  To  replace  it  no  expensive  apparatus  is  necessary,  the 
''cylinder-diaphragm"  of  the  (German  opticians  serving  all  the 
purposes  for  which  the  ''  wheel "  is  used,  and  having  the  advantage  of 
lying  quite  flush  with  the  stage  and  exactly  central,  neither  of  which 
points  can  be  secured  with  the  old  form.  The  contrivance  consists 
simply  of  a  tube  a,  a,  fig.  74,  having  a  narrow  neck  over  which  fit 
small  caps  &,  h  (the  exact  size  of  the  opening  in  the  stage)  pierced 
with  larger  or  smaller  holes,  c,  as  desired. 

Fio.  74. 


The  usual  condenser  of  the  German  instruments  is  also  a  very 
simple  and  convenient  apparatus  for  the  smaller  stands.  It  consists 
only  of  a  plano-convex  lens  I  (fig.  75)  in  a  fitting  (a,  a)  nearly 
identical  with  that  of  the  cylinder-diaphragm  holder. 

W.  Behrens  *  considers  the  contrivance  shown  in  fig.  76  a,  a,  with 
three  small  movable  disks,  as  convenient  for  use  in  combination  with 
these  condensers  for  stopping  off  the  central  rays. 

For  attaching  the  fitting  of  the  cylinder-diaphragms  to  the  stage 
(as  also  the  condenser)  the  slide  ee,  fig.  77,  is  useful  and  renders 
unnecessary  any  alteration  of  the  mirror,  as  is  the  case  when  the  dia- 

*  *  Hilfsbuch  z.  Ausftihnmg  mikr.  Untersuoh.  im.  bot.  Laborat.,'  1888,  p.  69. 

Digitized  by  CjOOQIC 


ZOOLOGY  AND  BOTAIVT^  MI0B0800PT«  ETO. 


427 


phragms  fit  into  a  fixed  tubing  below  the  staga     The  diaphiagm*tabe 
slides  in/,  and  the  milled  heads  d  serye  to  remove  the  plate  when  it  is 


FiQ.  75. 


FiQ.  76. 


reqniied  to  change  the  diaphragms.    In  some  cases  centering  arrange- 
ments have  been  adapted.  M.  Naohet  uses,  in  place  of  a  slioing  plate. 

Fig.  77. 


a  moYable  arm  which  swings  away  from  the  stage  in  changing  the 
diaphragms. 

Pinkenielle*8  Apparatus  for  the  Examination  of  Fluids.* — 
W.  Pinkemelle's  apparatns  is  shown  in  fig.  78.    It  consists  essen- 

Fig.  78. 


tially  of  a  glass  plate  a,  in  which  is  a  channel  dosed  at  both  ends  bj 
taps  d^  and  having  two  indiambber  pipes,  of  which  one  dips  into  a 

*  Specifloation  of  Gennan  Patent,  1881,  Ko.  18,071,  and  explanatioDB  iflsoed 
by  the  aothor. 
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yeflsel/oontaining  the  fluid  under  ezaminatioQ,  and  the  other  oom- 
mnnicates  with  a  glass  tube  h  leading  into  a  bottle.  There  is  a  second 
tube  t  with  an  indiambber  ball  A;,  having  an  orifice  m  at  its  upper  end. 
The  glass  plate  is  iftd  on  the  stage  of  the  Microscope,  and  the  opening 
in  the  ball  closed  with  the  forefinger ;  the  ball  being  first  pressed 
between  the  middle  finger  and  thumb  of  the  left  hand,  and  iSien  re- 
laxed, the  fluid  will  be  drawn  from  the  vessel  /  into  the  bottle. 

When  the  taps  are  completely  open,  the  fluid  flows  so  quickly  that 
the  particles  which  it  contains  are  not  seen,  but  by  more  or  less  closing 
one  of  the  taps,  they  either  pass  slowly  across  the  field,  or  (by  quickly 
shutting  them  in  the  field)  they  can  be  retained  for  closer  inspection. 
Pressure  on  the  indiambber  ball  will  also  cleanse  the  apparatus  with 
water  after  using  it.  The  channel  is  frcmi  0*2  mm.  to  1  mm.  in 
depth. 

The  designer  adds  that  the  **  apparatus  is  also  suitable  for 
drawing-room  use,  when  say  a  binocular  Microscope  is  exhibited  for 
the  amusement  of  spectators.  The  apparatus  can  be  easily  adjusted 
so  as  to  pass  a  whole  microscopic  aquarium  over  the  field  of  view." 
It  can  also  be  connected  with  a  hand  Microscope  constructed  for  it, 
which  when  used  is  held  towards  the  light,  and  in  this  way  is  useful 
on  excursions.  The  vessel  which  holds  the  fluid  must,  however,  be 
provided  with  a  fine  sieve,  the  meshes  of  which  must  correspond  with 
the  size  of  the  channel.  The  material — mud,  sand,  chalk,  clay,  &c. — 
is  rubbed  over  the  sieve,  and  a  little  water  poured  on  so  that  the  finer 
parts  may  be  washed  through.  It  can  also  be  uded  as  a  moist  chamber, 
in  order  to  observe  the  development  of  the  various  infusoria,  diato- 
maceaa,  bacteria,  &o. 

Moist  Chamber.* — Mr.  B.  Hitchcock  finds  the  following  very 
convenient  for  cultivations : — 

A  piece  of  glass,  4  in.  square,  is  placed  upon  a  support  so 
that  it  IS  about  on  a  level  with  Uie  top  of  a  dish  to  hold  water — an 
ice-cream  saucer  is  what  he  used.  A  piece  of  blotting-paper  is  then 
placed  on  the  glass,  and  the  edge  allowed  to  dip  into  the  water. 
Objects  to  be  examined  are  placed  on  large  cover-glasses,  and  either 
covered  with  a  small  cover,  or  left  exposed.  These  cover-glasses  are 
laid  upon  the  blotting-paper  and  covered  with  watch-glasses.  A 
single  large  watch-glass  of  3^  in.  diameter  may  be  used,  or  a  number 
of  small  ones,  one  for  each  specimen.  Objects  can  be  kept  fresh  and 
moist  in  this  way,  with  far  less  trouble  than  by  any  other  method  he 
has  tried. 

Hartnack  and  Prasmowski*!  Polarizing  Prisntt — It  is  sur- 
prising that  this  prism  is  not  to  be  found  in  England,  when  it 
presents  such  advantages  over  the  old  form  of  Nicol  prisuL  As  this 
may  be  due  to  the  fact  that  the  description  of  it  hiEU3  not  hitherto 
appeared  in  English,  we  subjoin  a  tramuation  of  the  original  artide 
by  its  designers : — 

**  The  Nicol  prism  possesses  valuable  qualities  which  unquestion- 

♦  Amer.  Mon.  Micr.  Journ.,  iv.  (1883)  pp.  56-7. 

t  Annales  de  Chimie  et  de  Physique,  vii.  (1866)  pp.  181-9. 
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ably  make  it  the  best  of  known  polarizing  instruments,  whether 
employed  as  an  analyser  or  as  a  polarizer.  Being  constmoted  of  a 
perfectly  colourless  substance,  it  transmits  the  light  without  altering 
the  colour  or  dispersing  the  rays,  and  also  without  sensible  diminution 
by  the  two  partial  reflections  at  the  sur&oes  of  entrance  and  exit. 

A  careful  investigation  of  the  course  of  the  rays  in  this  appa- 
ratus shows,  howcTor,  some  rather  considerable  defects,  arising 
primarily  from  the  direction  in  which  the  crystal  is  ordinarily  cut, 
and  also  from  the  nature  of  the  medium  hitherto  employed  to  reunite 
the  two  parts. 

As  is  well  known,  the  Nicol  prism  is  simply  a  parallelepiped  of 
Iceland  spar,  the  length  of  which  is  equal  to  8*7  times  its  thickness 
(fig.  79),  and  which  is  cut  in  two  along  the  diagonal  A  B  which  joins 
the  obtuse  angles.  The  planes  of  section  are  carefully  polished,  and 
then  cemented  together  with  Canada  balsam,  the  index  of  refraction  of 
which  (1  '549)  is  intermediate  between  the  ordinary  index  of  the  spar 
(1*658)  and  the  minimum  of  its  extraordinoary  index  (1*483). 

The  limiting  angle  for  the  ordinary  ray  on  the  film  of  Canada 
balsam  being  69  5',  every  ordinary  refracted  ray  which  is  incident  at 
a  more  oblique  angle  unctergoes  total  reflection. 

If,  for  instance,  the  ray  o  d  enters  obliquely  at  the  &oe  A  C,  it 
will  undergo  at  d  a  refraction  which  causes  it  to  take  the  direction 
df.  If  it  forms  with  the  plane  A  B  an  angle  of  20°  5',  this  ray  will 
limit  the  field  from  which  ordinary  rays  are  excluded,  since  all  such 
rays  arriving  on  the  film  of  balsam  at  a  greater  angle  would  undergo 
total  reflection.  Thus  all  the  rays  comprised  between  the  extreme 
directions  o  d  and  e  A,  ordinarily  refracted  in  the  spar,  will  be  reflected 
at/,  and  will  form  a  luminous  cone  hfg^  which  will  be  lost  on  the 
blackened  face  C  B.  The  extraordinary  rays,  on  the  contrary,  their 
index  being  lower  than  that  of  balsam,  will  traverse  the  latter,  and 
will  spread  out  at  their  exit  into  the  space  t  le.  It  is  not,  however, 
the  plane  of  the  section  which  limits  the  field  on  the  side  A  e.  The 
extraordinary  ray,  in  proportion  as  it  approaches  this  plane,  makes, 
with  the  principal  axis  of  the  spar,  larger  and  larger  angles;  its 
index  diminishes,  it  is  true,  but  never  reaches  a  value  so  small  as  to 
traverse  under  all  angles  of  incidence  the  film  of  balsam.  Under 
sufficiently  large  angles  it  undergoes  in  its  turn  total  reflection.  This 
is  the  other  limit  of  the  field  of  the  prism.  The  inequality  of  the 
dispersive  power  of  the  balsam  and  of  the  spar  reduces  still  more  this 
limit,  and  renders  the  field  still  smaller. 

As  the  index  of  the  Canada  balsam  is  very  little  inferior  to  that  of  the 
spar  for  the  ordinary  ray,  and  the  limiting  angle  for  this  ray  is  69°  5', 
it  is  necessary  to  make  the  prism  of  considerable  length — equal,  as 
mentioned  above,  to  3  *  7  times  the  small  side.  The  total  length  of 
the  prism  is  represented  b^  the  projection  of  the  long  diagonal  on  the 
axis  of  the  prism,  i.  e.  four  times  the  length  of  the  small  side. 

To  obviate  these  inconveniences  it  has  been  proposed  to  employ 
different  cementing  substances,  and  particularly  baLwm  of  copaiba, 
the  index  of  refraction  of  which  is  lower,  wluch  would  allow  of 
the  prism  being  shortened.    But  the  prism  was  still  always  out 
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in  the  same  direction,  bo  that  the  extraordinary  rays  underwent  total 
reflection  long  before  reaching  the  plane  of  section,  and  if  the  field 
gained  in  extent  on  the  side  of  the  ordinary  rays,  it  lost  mack  more 
on  the  side  of  the  extraordinary  rays.    In  &ct  the  field  was  redaced. 

From  this  it  will  be  seen  that,  so  long  as  the  direction  of  the 
plane  of  section  relatively  to  the  axis  of  the  crystal  remains  the 
same,  it  would  be  useless  to  resort  to  any  other  cementing  substance 
than  balsam*  Before  insisting  farther  on  the  effect  of  the  direction 
of  section,  it  is  desirable  to  consider  the  result  of  the  obliquity  of  the 
fnces  of  incidence  and  emergence  of  the  prism  relatively  to  its  axis, 
and  to  the  direction  of  the  luminous  rays  which  traverse  it. 

Fig.  79  shows  that  the  rays  which  pass  frcmi  air  into  the  spar  on 
the  side  of  the  limit  of  the  field  A,  traverse  the  face  A  C  nearly 
normally,  and  that  in  proportion  as  they  approach  the  other  limit 
they  incline  more  and  more  to  the  face  of  entrance;  the  same 
phenomenon  being  produced  identically  on  the  emergence  of  the  rays 


Fio.  79. 


Fio.  80. 


Path  of  the  ordinary  and 
extraordinary  rays  in  a  Nicol 
prisno. 


Path  of  the  rajrs  with  different  oement- 
ing  media.  0  O  A  limit  of  the  field  for 
Canada  balsam,  E  O  A  for  halsam  of  oo- 
paiba,  lOA  for  linseed  oil,  POP'  for 
poppy  oil ;  tnm,  direction  of  the  axis  of  the 
crystal. 


at  the  opposite  face.  This  progressive  increase  of  the  obliquity  of 
the  incident  rays  produces  an  increasing  partial  reflection  and  a  pro- 
portionate diminution  of  the  transmitted  liffht ;  so  that  the  field 
whHst  very  luminous  on  one  side  becomes  dai^er  and  darker  towards 
the  other. 

This  obliquity  of  the  faces  of  incidence  and  emergence  gives  rise 


Digitized  by  CjOOQIC 


ZOOLOaY  AND  BOTAKY«  UIOBOBOOPT«  BIO.  431 

to  a  BtOl  greater  mconyenience.  Iceland  spar  is  very  soft,  and  tlie 
optician  has  mucli  difficulty  in  producing  tme  surfaces  with  it.  The 
polishing  always  deforms  the  surfaces  notwithstanding  all  the  care 
and  skill  of  the  workman ;  and  the  slight  deyiations  which  cannot  be 
ayoided  in  the  surfaces  affect  the  direction  of  the  transmitted  rays  the 
more  injuriously,  according  as  the  angles  of  incidence  are  large. 

In  fact,  whenever  the  rays  form  after  their  passage  through  the 
prism  a  real  or  virtual  image,  this  image  is  always  confus^  and 
badly  defined.  But  it  is  especially  when  the  image  has  to  be  again 
amplified  that  the  defects  in  the  surfaces  give  rise  to  the  most  trouble- 
some oonsequences. 

These  considerations  led  the  authors  to  think  that  the  first  thins 
to  be  done  by  way  of  remedy  was  to  give  to  the  &ces  of  incidence  and 
emergence,  a  direction  normal  to  the  axis  of  the  prism.  This  direction 
allows  Uie  rays  which  traverse  the  centre  of  the  field  to  reach  tiie  eye 
of  the  observer  without  having  undergone  any  deviation,  and  it 
reduces  by  half  the  angles  of  incidence  of  the  rays  which  limit  the 
field.  Under  these  conditions  the  choice  of  a  more  suitable  section 
and  the  application  of  a  better  cementing  substance  would  suffice  to 
give  to  the  polarizing  prism  all  the  qualities  desirable. 

The  lower  the  index  of  refraction  of  the  cementing  medium,  the 
greater  the  limiting  angle  under  which  the  ordinary  ray  is  totally 
reflected,  and  the  more  £e  dimensions  of  the  prism  may  be  reduced. 
But  if  its  index  has  a  value  less  than  the  minimum  of  the  extra- 
ordinary index,  notwithstanding^  the  best  selection  of  the  plane  of 
section,  it  is  this  ray  which  in  its  turn  will  undergo  in  a  part  of  the 
field  total  refiection,  and  which  will  be  stopped.  Hence,  as  in  a  prism 
of  ordinary  construction,  a  diminution  in  the  angular  extent  of  tiie 
field  of  vision.  The  most  suitable  cementing  substance  should  be  one 
whose  index  has  the  same  value  as  the  extraordinary  index  in  the 
section  perpendicular  to  the  axis.  Linseed  oil,  a  substance  sufficiently 
drying  for  this  purpose,  has  an  index  (1  *  485)  identical  with  that  of  the 
spar ;  it  allows  therefore  of  a  length  less  than  that  which  is  necessary 
when  Oanada  balsam  is  used,  and  gives  at  the  same  time  the  large 
field  of  85^  Poppy  oil,  which  has  a  lower  index,  allows  of  a  still 
greater  diminution  in  the  length  of  a  prism,  but  it  at  the  same  time 
reduces  the  field  to  28°. 

We  are  now  able  to  consider  the  following  questions : — 

1st.  What  is  the  direction  which  should  be  given  to  the  plane  of 
section  to  obtain  the  most  advantageous  siae  of  field? 

2nd.  What  inclination  should  be  given  to  the  &ces  of  incidence 
and  emeroenoe  relatively  to  this  plane  in  order  to  insure  the  condition 
of  normal  incidence  on  these  &ces  to  the  rays  which  correspond  to 
the  centre  of  the  field  ? 

To  reply  to  these  questions  it  is  desirable  to  consider  the  path  of 
the  rays  in  the  interior  of  the  prism.  Divide  a  parallelepiped  of  spar 
in  two  parte  by  the  plane  A  B,  fiff.  80,  perpendicularly  to  the  prin- 
cipal axis  of  the  crvstal.  The  lines  oblique  to  A  B  represent  the 
limiting  angles  of  the  ordinary  ray  for  the  following  substances  by 
means  of  which  the  two  halves  may  be  cemented  together. 
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Index.  1^« 

Canada  balsam     1-649  ..  69^1' 

Balsam  of  copaiba        ..      ..  1-507  ..  e^"  S' 

Linseed  oil 1-486  ..  63^6' 

Poppjoil      1-463  ..  61^9' 

For  the  first  three  substances,  even  the  extraordinary  ray  ^^ch 
grazes  the  sorfiice  A  B  does  not  undergo  reflection.  The  plane  A  B 
ferms  the  other  limit  of  the  field.  It  is  not  the  same  for  poppy  oil  : 
the  extraordinary  ray  is  reflected  at  an  incidence  of  79^  9'  represented 
by  the  dotted  line  O  P'. 

In  the  inUriar  of  the  tpar  the  extent  of  the  field  with  these 
difierent  substances  is  as  follows : 

Canada  balsam 20^9' 

Balsam  of  copaiba      24"^  7' 

Linseed  oil 26°  4' 

Poppy  oil 17°  C 

The  position  of  the  &ces  of  incidence  and  emergence  must  be  such 
that  the  rays  which  limit  the  field  on  the  two  sides  are  equally 
inclined  to  these  faces  so  as  to  give  a  field  symmetrically  disposed 
relatively  to  the  axis  of  the  prism.  As  on  one  side  the  liiniting  ray 
is  refracted  according  to  the  ordinary  index,  whilst  on  the  other 
side  it  is  refracted  according  to  the  extraordinary  index,  the  fSftces  of 
incidence  and  emergence  cannot  be  perpendicular  to  the  line  which 
divides  in  two  the  field  in  the  interior  of  the  prism.  These  &oe8 
should  have  a  less  inclination  on  the  side  of  the  ordinary  ray  than  on 
the  other. 

In  the  calculation  of  this  inclination  there  is  a  consideration 
which  must  not  be  omitted :  it  is  that  the  dispersive  power  of  spar  for 
the  extraordinary  ray  is  higher  than  that  of  the  feitty  oils,  and  thai 
their  relative  indices  diminish  in  passing  from  red  to  violet.  At 
about  the  limit  of  the  field  the  blue  and  violet  rays  will  still  traverse 
the  film  of  oil,  whilst  the  red  are  arrested.  The  field  is  terminated 
on  this  side  by  a  somewhat  broad  violet  band  which  darkens  it  to  a 
certain  extent.  It  is,  therefore,  necessary  to  arrange  to  have  on  this 
side  a  larger  portion  of  the  field  so  as  to  employ  omy  the  part  which 
is  the  most  uniformly  illuminated. 

In  consequence  of  this  the  following  angles  have  been  adopted,  the 
crystal  being  supposed  to  be  cut  perpendic^arly  to  the  principal  axis 


Canada 
Copaiba 
Linseed 
Poppy 


Angles  of  the 

fiMsea  of  incidence 

Angular 

and  emergence 

extent  of  the 

with  the  plane  of 

Ikdd. 

the  section. 

O          1 

o 

79    0 

S3 

76    5 

35 

73    6 

35 

71    0 

28 

LengAof  the 
prism. 


52 
87 
84 
30 
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of  the  spar,  wliich  assures,  according  to  what  we  have  above  stated, 
the  absolute  maxim rnn  of  angular  extent  of  the  field  with  cementing 
substances  whose  index  very  nearly  approaches  the  extraordinary 
index  of  the  spar  in  the  plane  normal  to  the  crystalline  axis. 

It  must  not  be  forgotten  that  the  figure  of  the  new  prism  is  that 
which  is  really  adopted  in  our  instruments.  Although  the  length  of 
the  longest  side  of  the  Nicol  prism  is  only  3  *  7  ^that  of  the  smallest 
being  taken  as  unity),  the  acute  angles  of  this  pnsm  give  it  a  length 
which  is  four  times  that  of  the  smaU  side. 

Fig.  81  represents  the  new  prism  A  B  C  D,  with  its  section  A  C  in 
a  plane  perpendicular  to  the  axis  of  the  crystal  cut  out  of  the  parallelo- 
piped  ahcd.  This  construction  requires  a  piece  of  spar  larger  than 
what  is  required  in  the  Nicol  prism.  The  same  piece  of  spar,  how- 
ever, would  only  give  a  Nicol  prism  efg  h  of  nearly  the  same  thick- 
ness as  the  new  one  but  which  would  be  more  than  a  third  longer  than 
the  latter,  and  that  with  a  field  of  a  third  less  in  extent. 

It  is  above  all  as  an  analyser  that  the  new  prism  presents  great 
advantages  over  the  old  form.  It  may,  for  instance,  be  placed  very 
conveniently  between  the  eye  and  the  eye-piece  of  a  Microscope  with- 
out reducing  the  field  of  view;  whilst  the  Nicol  prism  not  only 
narrows  directly  the  field  in  a  notable  proportion  but  also  hinders  the 
observer  from  approaching  his  eye  sufficiently  near  to  the  point  where 
the  rays  cross,  an  indispensable  condition  for  embracing  the  whole 
field  at  one  view." 

In  Hartnack's  analyser  of  recent  construction  Tfig.  82)  the 
mounting  is  united  to  the  eye-piece  h  c,  and  there  is  a  graauated  disk  d, 
in  which  the  tube  with  the  lenses  and  the  analysing  prism  can  be 


Fig.  81. 


Fio.  82. 


Prazmowski  (A  B O  D)  and  Nicol  (efg  h) 
prismfl.  AC  section  of  the  crystal  perpen- 
dicnlar  to  the  axis  mm', 

rotated.  The  pointer  d,  which  rotates  with  the  prism,  indicates  the 
angular  magnitude  of  the  revolution  which  has  been  made. 

Leitz,  and  Seibert  and  Erafit  have  also  constructed  this  apparatus  of 
Hartnack's,  adding  a  vernier  and  crossed  wires ;  and  Merz,  Wassor- 
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lein,  and  Y^ribk  haye  adopted  the  graduated  disk.  '^  There  ia  no 
donbt,"  say  Nageli  and  Schwendener,*  *'  that  anch  contriyancea  are 
oonyenient  for  certain  observa^ona  (for  instance,  on  circular  polari- 
zation) ;  bat  in  most  cases  it  is,  at  any  rate,  more  important,  with 
crossed  Nicols  and  immoTable  plates  of  selenite,'to  bring  the  object 
by  means  of  a  rotating  plate  to  the  different  positions  wi^  regard  to 
the  planes  of  pohurization  of  the  Nicols,  and  Uius  be  enabled  to  deter- 
mine the  angles." 

Apparatus  for  Botatinff  Polarizing  0bjeet8.t—  0.  Nageli  and 
8*  Bohwendener  recommend  as  "  practical  and  fully  satisfactory  "  the 


Fm.  83. 


apparatus  (to  lie  on  the  stage)  shown  in  fig,  83,  for  obtaining 
rotation  round  a  horizontal  axis. 

•  *  Das  MiboBkop,'  2nd  e<L  1877,  Engl,  transl.  (in  the  press),  pp.  823-7. 
t  Ibid.,  pp.  326-7  (2  figs.)  I'     ^*yy 
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To  the  brass  plate  A  B,  haying  a  large  central  opening,  is  attached 
Torticallj  a  graduated  semicircle,  in  the  centre  of  cnrvatore  of  which 
the  pinion  with  a  milled  head 
is  fitted  in  snch  a  manner  that  it 
may  be  tamed  round  an  axis  at 
right  angles  to  the  plane  of  the 
semicircle.  This  pinion  carries 
on  the  other  side  of  the  semicircle 
two  sprang  brass  plates,  between 
which  the  glass  slides  are  inserted. 
The  slides  are  best  applied  so  that 
an  object  lying  upon  them  is  ad- 
justed to  be  in  the  axis  of  rotation, 
and  consequently  suffers  little  or 
no  lateral  displacement  on  rota- 
tion. The  incUcator  P  connected 
with  the  milled  head,  moves 
along  the  graduated  sode,  and 
thus  giyes  Sie  angle.  It  is  ad- 
visable for  certain  purposes  to 
arrange  the  appantus  so  that  the 
object  can  be  turned  under  water 
or  other  liquid.  This  is  the  case, 
for  instance,  in  the  trough  appa- 
ratus of  Ebner,*  which  in  other 
respects  is  constructed  on  the 
same  principle  as  the  author's. 

The  same  authors  consider 
that  Valentin's  object-stage  with 
double  rotation  (fig.  84)  ''does 
not  answer  satis&ctorily  the  pur^ 
poses  required,  as  it  affords  no 
angular  determinations:  it  may 
nevertheless  be  used  in  many 
cases.  It  is  arranged  for  screwing 
to  the  ordinary  stage,  and  is  pro- 
vided with  adjustmg  screws  for 
centering.  The  disk  h,  t.  A;,  I  can 
be  revolved  in  its  own  plane,  and 
likewise  round  the  horizontal 
axis^. 

Abbe*8  Spectro-polarizator.  t 
— Dr.  L.  iSippel  proposed  to 
Prof.  Abbe  the  construction  of 
this  piece  of  apparatus  (fig.  85) 
in  oi^er,  amongst  other  advan- 
tages, to  obtain  the  benefit  of 
Bollett's      8pectro-polari-Micro- 

*  SB.  K.  K.  Akad.  Win.  Wien,  1874.    See  also  Bertrand's,  tupra  p.  415. 
t  Bot.  CentralbL,  xii.  (1882)  pp.  284-6.    L.  Dippel,  'Das  Mikroskop/  2nd 
ed.,  1882,  pp.  620-2  (1  fig.). 
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scope,  without,  lioweyer,  being  obliged  to  have  a  special  Microscope 
for  the  purpose. 

The  apparatus  is  attached  to  the  snbstage  of  the  Microscope  at  O, 
lying  parallel  with  the  anterior  side  of  the  stage.  The  light  passing 
tfarongh  the  slit  Sp  and  the  achromatic  collimator  G,  is  bent  by  the 
white  flint  prisms  P  P  at  an  angle  of  90^  so  as  to  pass  in  the  direction 
of  the  axis  of  the  Microscope  through  an  objective  at  O,  which  may  be 
a  low  or  high  power  as  required.  In  front  of  the  slit  is  a  Praz- 
mowski  polarizing  prism  Po,  which  can  be  turned  away  on  the  frame 
a  k  z  when  ordinary  light  is  required  to  be  used.  Selenites  are  intro- 
duced at  G.  The  prisms  give  a  much  wider  and  better  spectrum  than 
a  direct  vision  prism. 

The  arrangement  on  the  right  consists  of  an  Angstrom  scale,  the 
image  of  which  is  projected  by  the  lenses  at  Sk  on  the  surface  of  one 
of  the  prisms  P,  and  is  thus  reflected  into  the  field  of  the  Microscope 
in  conjunction  with  the  spectrum.  As  in  the  Zeiss  Microspectrosoope, 
the  wave-lengths  are  given  direct.  The  milled  heads  S  and  S|  serve 
to  move  the  apparatus  from  left  to  right,  or  from  back  to  front,  so  as 
to  obtain  an  exact  adjustment  of  the  spectrum,  the  proper  focus  being 
obtained  by  the  rack  to  the  substage.  The  screws  a  and  $i  also  serve 
to  adjust  the  prisms  accurately. 

Hartnack*8  niuminatdng  Apparatus  for  Monochromatic  Light 
— The  arrangement  of  prisms  in  the  preceding  apparatus  is  adapted 

Fig.  86. 


from  that  of  Hartnack  for  obtaining  monochromatic  light.  Two 
white  flint-glass  prisms  P,  and  P,  direct  the  rays  passing  through  the 
slit  Sp  and  collimator  lens  G,  so  that  they  are  projected  on  the  stage 
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thiough  the  lens  at  O.  The  milled  head  «i  shifts  the  slit  from  side  to 
side  so  as  to  bring  various  portions  of  the  spectrum  into  the  centre  of 
the  field,  whilst  that  at«2  opens  and  shuts  the  slit.  The  apparatus  is 
attached  to  the  substage  at  Spk.  With  ordinary  daylight  it  is  only 
ayailable  with  low  powers.  With  direct  sunlight  (and  a  heliostat) 
high  powers  can  be  used. 

Physiology  of  Variable  Apparent  Kagnification  by  the  Hicro- 
foope.* — In  estimating  the  size  of  an  object  yiewed  in  the  Microscope, 
it  is  commonly  assumed  that  the  image  is  seen  as  if  at  the  distance  of 
easiest  vision,  which  is  taken  to  be  10  in.  The  invalidity  of  this 
latter  assumption,  Mr.  W.  Le  Conte  Stevens  considers,  is  strikingly 
shown  in  the  table  of  estimates  exhibited  and  discussed  by  Prof. 
Brewer  in  his  recent  paper.f 

"  It  is  well  known  that  the  distance  of  easiest  vision  is  variable 
during  the  life  of  the  same  individuaL  The  *  near-point '  for  a  normal 
eye  varies  from  3  in.  for  a  child  of  three  years,  to  18  or  20  feet  for 
a  man  of  eighty,  the  power  of  accommodation  diminishing  with  in- 
crease of  aga  For  such  an  eye,  when  in  a  relaxed  state,  parallel  rays 
will  be  converged  to  the  exact  distance  of  the  retina.  If  the  radiant 
point  be  but  10  in.  distant,  the  sheaf  of  divergent  rays  from  it,  if 
transmitted  through  the  same  refracting  medium,  would  be  focalized 
behind  the  retina,  were  there  not  an  instant  contraction  of  the  ciliary 
muscle,  resulting  in  an  increase  of  convexity  of  the  crystalline  lens  at 
its  front  surface.  The  ease  or  difficulty  with  which  this  is  done 
depends  mainly  on  the  age  of  the  person,  if  the  eye  be  normal.  The 
effort  exerted  by  a  little  child  will  be  far  less  than  that  of  an  old 


All  that  the  Microscope  can  do  is  to  increase  the  visual  angle 
under  which  the  object  is  seen,  and  hence  increase  the  size  of  tiie 
retinal  image.  The  extent  to  which  this  may  be  advisable  depends 
upon  several  ^considerations  well  known  to  microscopists.  Since  the 
visual  angle  is  simply  the  measure  of  the  difference  of  direction 
between  two  rays  passing  axially  through  the  crystalline  lens,  from 
the  opposite  marginal  points  of  Uie  magnified  image,  as  seen  through 
the  eye-piece,  it  is  quite  possible  for  this  to  remain  sensibly  constant, 
while  the  refracting  power  of  the  crystalline  lens  varies.  The  adjust- 
ment of  the  eye-piece,  or  the  distance  of  the  eye  from  it,  may  vary 
while  distinct  vision  is  retained,  the  limits  of  variation  depending 
upon  the  power  of  accommodation  in  the  eye  of  the  observer.  For  a 
hypermetropic  eye,  the  rays  from  a  given  crossing-point  near  the  focus 
of  the  eye-piece  may  emerge  from  the  latter  either  parallel,  or  slightly 
convergent,  or  divergent,  and  yet  be  distinctly  focalized  on  the  retina 
in  consequence  of  appropriate  action  of  the  ciliary  muscle. 

The  interpretation  which  we  put  upon  a  retinal  sensation  is  quite 
unconscious,  and  always  accompanied  with  equally  unconscious  inter- 
pretations of  attendant  muscular  sensations.  The  experience  of  the 
individual  is  the  only  guide  in  reading  visual  judgments.    It  is  not 

♦  Amer.  Mon.  Micr.  Journ.,  lii.  (1882)  pp.  189-91. 
t  Bee  this  Journal,  ii.  (1882)  p.  861. 
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at  all  remarkable  that  different  persons  should  vary  in  the  interpreta- 
tion thej  put  upon  sensations  ^odnced  under  the  same  external  con- 
ditions, although  the  general  effect  of  controlling  the  condition  of  the 
eje  among  them  may  be  much  the  same.  The  author  has  elsewhere 
detailed  numerous  experiments  on  this  subject.*  The  result  may  be 
briefly  stated  by  saying  that,  while  the  visual  angle  remains  constant, 
an  increase  in  the  contraction  of  the  ciliary  muscle,  or  of  the  internal 
rectus  muscle  if  both  eyes  be  employed,  produces  the  illusion  that  tlie 
object  is  much  smaller  and  nearer.  Under  such  conditions,  the  apparent 
diminution  in  size,  together  with  imperfect  focalization,  may  produce 
as  a  secondary  effect  the  illusion  that  the  visual  angle  has  heea  dimi- 
nished, and  tiie  imagination  that  the  object  is  more  distant.  Thus 
the  unmistakable  illusion  is  that  of  diminution  of  sixe,  and  this  may 
be  coupled  with  great  lack  of  determination  in  the  judgment  of 
distance.  Upon  the  author  the  most  usual  effect  is  that  of  diminution 
of  distance. 

The  internal  rectus  and  ciliary  muscles  are  supplied  &om  the  same 
nerve,  and  their  contractions  are  usually  simultaneous,  though  dis- 
association  to  a  limited  extent  is  by  no  means  impossible.  The 
relaxation  of  these  muscles,  with  contraction  of  the  external  rectus, 
produces  the  illusion  of  greater  distance  and  size  for  the  object 
retinally  pictured.  This  is  in  accordance  with  the  laws  of  associa- 
tion; for,  under  ordinary  circumstances,  near  vision  requires  con- 
traction, and  distant  vision  relaxation,  of  internal  rectus  and  ciliary 
muscles ;  while  unusual  contraction  of  the  external  rectus  muscles  is 
not  unfrequently  necessary  in  the  ordinary  use  of  the  stereoscope, 
involving  discomfort  and  an  illusion  of  increased  distance  in  Uie 
binocular  picture. 

All  our  judgments,  whether  visual  or  otherwise,  become  vitiated 
when  the  conditions  are  very  different  from  those  to  which  we  are  most 
accustomed.  Prof.  Brewer's  440  observers  accommodated  their  eyes, 
as  nearly  as  possible,  to  the  same  external  conditions.  The  strilong 
diversity  iQ  the  conclusions  reached  by  them  shows  how  various  were 
the  muscular  conditions  under  which  they  interpreted  their  own 
sensations.  To  this  must  be  added  the  important  &ct  to  which 
attention  was  called  by  him,  that  for  the  same  eye  much  depends  upon 
education.  The  mechanic  who  thought  the  picture  looked  to  be  6  feet 
long,  and  projected  upon  a  screen,  was  quite  unaccustomed  to  forming 
judgments  with  no  actual  objects  for  comparison ;  and  in  any  event 
there  was,  doubtless,  room  for  improvement  in  his  visional  education. 

Another  striking  example  of  variation  in  judgment  by  the  same 
person,  under  changed  ophthalmic  conditions,  is  found  in  early  expe- 
riences with  the  binocular  Microscope  by  the  original  inventor  of  this 
instrument,  Prof.  J.  L.  Biddell,  of  New  Orleans,  La.  In  looking 
with  both  eyes  at  an  object  10  in.  distant,  the  two  visual  lines  form 
an  angle  .of  a  little  over  14°,  and  a  corresponding  degree  of  con- 
traction of  the  internal  rectus  muscles  is  necessitated.  The  two  tubes 
of  Dr.  Biddell*s  first  binocular  Microscope  were  sensibly  parallel,  the 
sheaf  of  rays  after  passing  through  the  objective  being  divided,  and 

*  Amer.  Journ.  Soi.,  November  and  December  1881,  April  and  May  1882. 
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each  half  snbjected  to  two  reflections  before  reaching  the  obflerrer's 
eye.  In  a  snbseqaent  improvement,  a  pair  of  prisms  were  pkoed  with 
the  lower  edges  in  contact,  and  rays  transmitted  with  two  refractions 
and  one  reflection,  reaching  the  eyes  in  such  manner  that  the  optical 
angle  was  less  than  14^  Im  either  case,  therefore,  to  adapt  the  eyes 
to  this  condition,  the  internal  rectns  mnscles  were  relaxed,  and  a 
slight  change  of  adjustment  in  the  instrument  was  necessary.  Dr. 
Biddell  describes  the  result  as  follows : — *  Thus,  a  mite  of  a  wheel- 
animalcule,  the  100th  of  an  inch  long,  will  perhaps  appear  to  be  a 
foot  off,  and  as  large  as  a  mouse ;  but  bring  the  prisms  nearer  together, 
and  tilt  the  oculars  to  correspond,  and  the  image  waxes  marvellously 
immense;  and,  taking  a  position  perhaps  apparently  more  than 
100  feet  distant,  the  being,  too  small  to  be  seen  with  tiie  naked  eye, 
vies  with  the  great  whale  of  the  ocean  in  size ;  wearing  an  aspect 
more  awful  to  behold  than  the  savage  beasts  of  Uie  AfKcan  forests ; 
exhibiting  a  complex  transparent  structure,  more  unique  and  wonderful 
than  the  mind  of  man  can  well  conceive.' 

We  can  good-naturedly  forgive  a  little  exuberance  of  imagination 
when  the  reality  which  it  accompanies  is  the  first  revelation  from  such 
an  instrument  as  that  introduced  to  science  by  Dr.  Biddell." 

Visibility  of  Buled  Lines.*— Prof.  W.  A.  Rogers  states  that  he 
has  ruled  bands  of  lines  in  which  the  lines  were  so  fine  and  delicate 
that  they  could  not  be  seen  with  a  Microscope,  although  their  smk^ing 
was  much  within  the  power  of  the  Microscope  to  resolve.  Yet  he 
was  assured  of  the  existence  of  the  lines.  The  evidence  in  support  of 
this  assertion  was  of  three  kinds :  the  pressure  of  the  diamond  upon 
the  glass  was  sufficient  to  produce  a  cut;  the  diamond  produced  a 
pecoHar  sinking  sound  while  moving  over  the  surface,  which  is  always 
indicative  that  it  is  working  well;  and  finally,  the  lines  become 
visible  when  filled  with  fine  graphite. 

There  is  a  limit  beyond  which  lines  cannot  be  satisfactorily  filled 
with  graphite.  It  is  difficult  to  fill  lines  finer  than  about  l-80000th  or 
l-90000th  of  an  inch. 

A  most  surprising  result  of  some  of  the  experiments  of  Prof. 
Bogers,  is  that  tiie  naked  eye  can  discern  not  only  single  lines  that 
cannot  be  seen  with  a  Microscope,  but  that  it  can  detect  errors  which 
the  Microscope  will  not  show.  Thus,  he  has  a  bar  upon  which  lines 
are  distinctly  visible  to  the  unaided  eye,  and,  although  an  objective 
of  low  power  will  show  them,  one  of  high  power  will  not.  But  even 
errors  or  imperfections  in  ruling  which  cannot  be  seen  or  measured 
with  the  Microscope,  may  reveal  themselves  to  the  eye  by  a  peculiar 
wavyness  of  the  image.  He  attributes  the  failure  of  the  objective  to 
show  the  lines,  as  mentioned  above,  to  the  inability  to  illuminate  the 
lines  with  light  of  the  exact  angle  of  incidence  required,  and  the 
proper  angle  of  illumination  he  thinks  deserves  more  careful 
att^tion. 

*  Amer.  Mod.  Mior.  Joom.,  iv.  (1883)  pp.  45-8. 
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Bale,  W.  M.— How  to  make  an  Eye-piece  Micrometer.    [Fast.'] 

Southern  Science  Becord^  111.  (1883)  pp.  13-6. 
Bond,  G.  M. — A  Standard  Gauge  System. 

[Describes  a  comparator  and  the  Mioroeoopes  osed  and  their  illmninatioB, 
&o.] 

Joum,  Franklin  Institute,  CXV.  (1883)  pp.  330-9. 
Bbaobubt,  W.— The  Achromatic  Object-glass,  XVII.-XIX. 

£ngi  Meek,  XXXVII.  (1883)  pp.  100-1  (2  figs.).  188-90  (5  fig».),  259-60. 
Bbaman,  B. — The  usefulness  of  the  Microscope  as  an  Instrument  of  Becreatiofi. 
[President's  Address  to  the  New  York  Microscopical  Society.  The  subject 
is  dealt  with  under  four  heads.  (1)  The  Microscope  serves  for  dirersion. 
(2)  Microscopical  recreation  possesses  the  virtue  of  enthusiasm.  C^) 
Recreations  with  the  Microscope  minister  to  beneyolence  and  (4)  serve 
for  education.] 

Amer,  Mon.  Ificr.  Joum.,  IV.  (1883)  pp.  65-7. 
Conversaziones,  the  Microscope  at. 

[Remarks  on  devices  for  preventing  the  coarse  adjustment  from  being 
moved.] 

Southern  Silence  Record,  III.  (1883)  p.  32. 
DsniEBS.  H.  J.    See  Thomas,  B.  W. 

DoLBBAB,  A.  E. — The  Art  of  Projecting.     A  Manual  of  Experimentation  in 
Physics,  Chemistry,  and  Natural  History,  with  the  Port-Lumi^  and  Magic 
Lantern.    vL  and  158  pp.  and  112  figs.    8vo,  Boston,  1883. 
[Includes  projections  of  microscopical  objects  and  the  solar  microscope.] 
DowDESWELL,  G.  F. — Note  on  Cobweb  Micrometers  with  the  second  web  movable. 
[Supra,  p.  422.] 

Quart,  Joum,  Micr.  ScL,  XXUL  (1883)  p.  387. 
Flbsch,  M. — Beleuchtungsvorrichtungen  zum  Mikroskopiren  bei  kiinstlichen 
Lichte.    (Illuminating  Apparatus  for  microscopical  observaticms  by  artificial 
light.) 
[Vol.  n.  (1882)  pp.  699  and  726.] 

SB,  Phys.'Med,  QeselL  WUrzhurg,  1882,  pp.  37-8. 
FoLSOM,  D. — A  Home-made  Substage  Condenser. 

[A  piece  of  substage-tube  is  made  to  carry  within  it  an  objective  to  be  used 
as  a  condenser.  At  the  lower  end  of  the  tube,  in  which  the  objective  is 
screwed,  there  is  **a  carefully-cut  thread  for  focussing  the  objective 
operatea  by  a  milled  head."] 

Anutr,  Mon,  Micr,  Joum,,  IV.  (1883)  p.  46  (1  fig.). 
FoBBES,  S.  A.    See  Thomas,  B.  W. 

H ALLEY,  J.  J. — The  Vice-President's  Address  to  the  Microscopical  Societj  (rf 
Victoria.    [Pos*.] 

Southem  Science  Record,  II.  (1882)  pp.  285-9. 
HrrcHCXKX,  R.— Distortion  produced  by  Camera-Lucidas.    \_Post.'\ 

Amer,  Mon,  Micr,  Joum.,  IV.  (1883)  pp.  43-5  (2  figs.). 
„  „        A  Moist-chamber  for  Cultivation.    [<S%*pra,  p.  428.] 

Amer,  Mon,  Micr,  Joum.,Vf,  (1883)  pp.  56-7. 
„  „        An  evening  with  Amphipkura  pellucida. 

[Results  of  testing  the  new  1-1 0th  in.  Spencer  objective.] 

Amer,  Mon,  Micr.  Joum,,  TV,  (1883)  pp.  57-8. 
„         „       Postal  Microscopical  Club. 
[Note  on  the  first  box  received  this  season.] 

Amer.  Mon.  Micr,  Joum,,  IV,  (1883)  pp.  75-6. 
„         „       See  Reddots,  C. 
Jennings.  T.  B.— A  Work-table. 

[A  box-arrangement  on  the  top  of  the  work-table.  "  Internal  height  18  in. 
There  are  two  strong  nights  let  through  the  top  and  screwed  to  the 
hind  legs  of  the  table.  The  back  is  stationary,  and  is  screwed  on  the 
outside  of  tlie  two  uprights ;  the  sides  swing  by  hinges  from  the  back ; 
the  top  is  also  hingca  to  the  back  and  opens  upwaid,  and  the  &ont  is  in 
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torn  hiDged  to  the  top.    The  sides  are  tongued  to  fit  into  grooyes  in  the 
top  and  m>nt.    Some  small  shelves  are  arranged  against  the  back."] 

Amer,  Mon,  Micr,  Joum,,  IV.  (1883)  p.  78. 
M OOBB,  A.  Y. — Testing  Microscope  Objectives. 

[Bad  centering  and  bad  form  tested  by  the  mercury  globnle.  Ghromatio  and 
spherical  aberration  by  the  mercury  globule,  a  diatom,  or  Podura  scale. 
Aperture  by  graduated  rotating  base  or  swinging  substage  bar.  Flatness 
of  field  hj  £chinus''Bpine  and  blood-corpuscles.  Also  working  distance 
and  magnifying  power.] 

Amer,  Mon,  Micr.  Joum.,  IV.  (1883)  pp.  52-5. 
Mobbison's  (W.  J.)  New  Lamp-shade. 

[Insteaid  of  the  ordinary  porcelain  shade,  a  similar  conical  shade  of  tin  is 
provided,  having  a  cylinder  extending  nearly  to  the  top  of  the  chimney. 
A  similar  conical  shade  (without  any  chimney  however)  extends  down- 
ward from  the  shade  ring  so  that  the  light  is  entirely  confined  by  the  two 
cones — except  what  reaches  the  ceiling  nom  the  chimney.  The  lower  cone 
*bas  an  opening  of  suitable  shape  and  size  to  allow  the  light  to  be  directed 
upon  the  mirror.] 

Amer,  Men,  Micr.  Joum.^  IV.  (1883)  pp.  63-4. 
Park,  B. — ^The  Electric  Light  in  Surgical  Diagnosis.    [^Sapra,  p.  421.] 

Knovoledge,  HI.  (1883)  pp.  281-2  (1  fig.), 
from  Ann,  of  Anatomy  and  Surgery  and  Scientific  American, 
Powell  and  Lealand's  l-12th  in.  Homogeneous-immersion  Objective. 
[Ante,  p.  320.] 

Engl,  Mech,,  XXXVH.  (1883)  p.  104. 
**  Prismatique.'* — Object-glass  Working.    V. 

Engl,  Meek,,  XXXVIL  (1883)  pp.  99-100  (1  fig.). 
Beddots,  0. — On  Objectives. 

[As  to  ^  the  difference  in  results  between  first  quality  and  $15  lenses,**  and 
comment  by  Editor.] 

Amer,  Mon,  Micr,  Joum,,  IV.  (1883)  p.  78. 
Boons  (W.  A.)  on  the  Visibility  of  Buled  Lines.    [_8upra,  p.  439.] 

Amer,  Mon,  Micr,  Joum.,  IV.  (1883)  pp.  45-6. 
„        „        A  Correction  [of  two  or  three    errors  in  his  paper  on   the 
**  Conditions  of  Success  in  the  Construction  and  the  Comparison  of  Standards 
of  Length.**] 

Amer.  Mon,  Micr,  Joum,,  TV.  (1883)  pp.  78-9. 
**  Boi  ne  puis,  Souza  je  suis.** — Qrunow's  new  Camera-lucida. 
[Described  ante,  p.  120,  and  supra,  p.  423.1 

Engl.  Mech.,  XXXVH.  0883)  p.  154  (1  fig.). 
6<ttET,  C. — Sur  on  r^fraotom^tre  destine  k  la  mesure  des  indices  et  de  la  disper- 
sion dee  corps  solides.    (On  a  Befinactometer  for  measuring  the  re&active 
indices  and  dispersive  powers  of  solid  bodies.) 

Ckmptea  BenduSy  XCV.  (1882)  pp.  517-20. 
Abstr.  m  Zeitschr,/.  Instntmentenh,,  II.  (1882)  pp.  414-5. 
Stowell,  C.  H. — Our  new  l-50th  Objective. 

[Hade  by  Spencer — ^four  systems — 1*17  N.A.  Working  distance  about 
1-lOOth  in.  Used  with  homogeneous-immersion  fluid,  glycerine  or 
water.] 

The  Microscope,  UL,  (1883)  pp.  14-15. 
Thomas,  B.  W.— Besolving  Amphipleura  pelludda  with  central  light. 
[Accompanying  letters  from  H.  J.  Detmers  and  S.  A.  Forbes.] 

The  Microscope,  UL  (1883)  pp.  9-12. 
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/9.  CoUeetingy  Mounting  and  Examining  Objects,  dto. 

Preparing  and  Cutting  Amphibian  Eggs.* — ^Althougb  the 
amphibian  egg  has  long  been  a  favourite  object  of  study  among 
embryologists — and  quite  as  much  so  since  section-cutting  came  into 
Yogne  as  before— comparativelj  little  progress  has  been  made  in 
overcoming  the  difficulties  that  attend  its  preparation  for  the  micro- 
tome. The  chief  difficulties  are  found  in  Seeing  the  egg  from  its 
gelatinous  envelope,  and  preparing  it  so  as  to  avoid  brittleness. 

The  best  method  that  has  thus  far  been  proposed  for  these  ^gs  is 
unquestionably  that  of  O.  Hertwig,  and  Dr.  G.  O.  Whitman  f  therefore 
gives  it  in  detaiL 

1.  In  order  to  facilitate  the  removal  of  the  gelatinous  envelope, 
the  eggs  are  placed  in  water  heated  almost  to  boiling  (90-96^  C.)  for 
5-10  minutes.  The  eggs  are  thus  coagulated  and  somewhat  hardened, 
while  the  envelope  separates  a  little  from  the  surface  of  the  egg  and 
becomes  more  brittle.  The  envelope  is  then  cut  under  water  with 
sharp  scissors,  and  the  egg  shaken  out  through  the  rupture.  WiUi  a 
little  experience  a  single  cut  suffices  to  free  ^e  egg. 

2.  By  the  aid  of  a  glass  tube  the  egg  is  taken  up  and  teansferred 
to  chromic  acid  (i  per  cent),  or  to  alcohol  of  70,  80,  and  90  per  cent. 
Chromic  acid  renders  the  egg  brittle,  and  the  more  so  the  longer  it 
acts ;  therefore  the  eggs  shoidd  not  be  allowed  to  remain  in  it  more 
than  twelve  hours.  While  eggs  hardened  in  chromic  acid  never  change 
their  form  or  become  soft  when  transferred  to  water,  those  hardened 
in  alcohol,  when  placed  in  water  or  very  dilute  alcohol,  lose  their 
hardness,  swell  up,  and  often  suffer  changes  in  form. 

8.  Alcoholic  preparations  are  easily  stained,  but  chromic  acid 
preparations  are  stained  with  such  difficulty  and  so  imperfectly  that 
Hertwig  omitted  it  altogether. 

There  is  an  important  difference  between  alcohol  and  chromic  acid 
in  their  effect  on  the  pigment  of  the  egg.  Chromic  acid  destroys  the 
pigment  to  some  extent,  and  thus  obliterates,  or  at  least  diTninishes, 
the  contrast  between  pigmented  and  non-pigmented  cell-layers.  As 
the  distribution  of  the  pigment  is  of  considerable  importance  in  the 
study  of  the  germ-lamellaB,  it  is  well  to  supplement  preparations  in 
chromic  acid  with  those  in  alcohol,  in  whidi  the  pigment  remains 
undisturbed. 

4.  Eggs  hardened  in  chromic  acid  were  imbedded  almost  exclu- 
sively in  the  egg-mass  recommended  by  Calberla.  The  great  advan- 
tage offered  by  this  mass  is,  that  it  supplies  a  sort  of  antidote  to  the 
brittleness  of  the  egg.  It  glues  the  cell-layers  together,  so  that  the 
thinnest  sections  can  be  obtained  without  danger  of  breaking. 

5.  As  the  dorsal  and  ventral  surfaces,  and  the  fore  and  hind  ends 
can  be  recognized  in  very  early  stages,  it  is  important  to  know  pre- 
cisely how  the  egg  lies  in  the  egg-mass  in  order  to  determine  the 

*  Jen.  Zeitsohr.  f.  Naturwiss.,  ix.  (1882)  p.  249. 
;  t  Amer.  Natural.,  xvil.  (1883)  pp.  272-4. 
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plan  of  section.    In  order  to  fix  the  egg  in  any  given  position  in  the 
imbedding  mass,  Hertwig  proceeds  as  follows : — 

a.  A  small  block  of  the  hardened  mass  is  waslied  in  water  to 
remove  the  alcohol,  and  in  the  upper  snrfiEbce  of  the  block,  which  has 
been  freed  from  water  bj  the  aid  of  filtering  paper,  a  small  hollow  is 
made.    This  hdllow  is  then  wet  with  the  freshly-prepared  fluid 


h.  The  egg  is  washed  in  water  to  remove  the  alcohol,  placed  on  a 
piece  of  filtering  paper  to  get  rid  of  the  water,  turned  on  the  paper  by 
a  fine  hair  bnum  until  it  has  the  position  desired ;  the  point  of  the 
brush  is  next  moistened  and  pressed  gently  on  the  upper  surface  of 
^0  ^g ;  the  egg  adheres  to  iSie  brush,  and  may  thus  be  transported 
to  the  hollow  prepared  for  it  in  the  block. 

c.  After  the  egg  has  thus  been  placed  in  position,  a  drop  of  abso- 
lute alcohol  carefully  applied  will  coagulate  the  *'  fluid  mass  "  with 
which  the  hollow  was  wet,  and  thus  fix  the  egg  to  the  block.  The 
block  is  again  washed,  and  finally  imbedded  in  &e  egg-mass,  which  is 
prepared  in  the  following  manner.* 

The  white  of  several  eggs  is  separated  from  the  yolk,  freed  from 
the  chalazaa,  cut  with  shears,  and  thoroughly  mixed  by  shaking  with 
a  10  per  cent,  solution  of  carbonate  of  sodium  (16  parts  of  the  white 
to  1  part  of  the  solution).  The  yolk  is  next  ailded,  and  the  mixture 
shaken  vigorously.  After  removing  the  foam  and  floating  pieces  of 
yolk  by  the  aid  of  filtering  paper,  uie  so-called  *' egg-mass"  is  ready 
for  use.  It  is  this  fluid  with  wluch  tibe  hollow  in  the  solid  block  is 
wet,  as  before  mentioned,  the  block  itself  being  only  a  piece  of  the 
same  mixture  after  it  has  been  hardened  in  alcohoL 

Calberla  soaks  the  egg  a  few  minutes  (5-20)  in  the  fresh  white  of 
the  egg  before  imbedding.  Hertwig  appears  to  omit  this  part  of  the 
process. 

After  the  egg  has  been  fixed  to  the  block  as  before  indicated  (c), 
it  is  placed  in  a  paper  box  and  covered  with  the  fresh  mass  (1-2  cm. 
deep).  The  box  is  then  placed  in  a  vessel  that  contains  alcohol 
(75-80  per  cent.),  enough  to  bathe  its  lower  half;  the  vessel,  covered 
with  a  funnel,  is  heated  over  a  water-bath  for  30-40  minutes,  care 
being  taken  not  to  bail  the  alcohol.  The  imbedding  substance,  thus 
hardened,  is  next  placed  in  cold  alcohol  (90  per  cent.),  which  should 
be  changed  once  or  twice  during  the  first  twenty-four  hours.  After 
remaining  in  alcohol  for  about  forty-eight  hours,  the  imbedded  egg  is 
ready  for  cutting. 

Preparing  Sections  of  and  Examining  Embryos.! — ^The  second 
edition  of  Foster  and  Balfour's  '  Elements  of  Embryology '  contains 
an  Appendix,  in  which  are  given  some  very  succinct  directions  for 
preparing  sections  of  the  embryo  of  the  chick,  divided  into  three  heads : 
— (1)  Hardening  (picric  add,  corrosive  sublimate,  osmio  acid,  chromic 
ada,  and  alcohol) ;  (2)  Staining  (hsematoxylin,  borax-carmine,  car- 
mine, picro-carmine,  and  alum-oarmine) ;  (8)  Imbedding  (in  paraffin) ; 

*  Oalberla'8  method  of  imbedding.    Moiph.  Jahrb.,  xi.  (1876)  p.  445. 

t  Foster  and  Balfoor'tt  '  Elementa  of  Embryology/  2nd  ed.  (1883)  pp.  423-70. 
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(4)  Cutting  and  Mounting  Sections,  Directions  are  also  given  for  obtain* 
ing  embryos  from  the  earliest  stages  to  the  fourth  day,  and  for  their 
examination  as  transparent  or  opaque  objects. 

The  rabbit  is  sinularly  dealt  with,  commencing  with  ova  from  one 
to  sixty  hours  old  to  embryos  of  fourteen  days. 

Imbedding.* — ^Mr.  J.  8.  Kingsley  describes  the  following  method 
of  imbedding : — 

<<  The  substance  to  be  imbedded  is  hardened  after  any  of  the  usual 
methods,  and  placed  from  alcohol  into  turpentine,  then  transferred  to 
a  saturated  solution  of  paraffin  in  tui*pentine,  the  same  as  in  other 
methods  of  paraffin  imbedding.  Here  is  where  the  novelty  comes  in. 
The  specimen  is  removed  from  the  mixture,  and  the  supei^uous  fluid 
removed  by  means  of  blotting  paper,  and  then  placed  on  a  cylinder  of 
paraffin  (or  paraffin  and  vaseline).  A  piece  of  stout  iron  wire  is  now 
heated  in  the  flame  of  a  spirit-lamp,  and  with  it  a  hole  is  melted  in 
the  end  of  the  cylinder,  and  the  specimen  then  pushed  into  the  melted 
paraffin,  and  placed  in  any  desired  position. 

The  advantages  of  the  method  are :  the  quickness  with  which  it 
may  be  performed,  for  from  the  time  when  the  operation  is  begun 
until  sections  can  be  cut  is  not  over  three  minutes,  while  the  melting 
of  so  small  an  amount  of  paraffin  prevents  any  injury  to  tissues  by 
overheating.  In  imbedding  solid  bodies  a  slight  variation  sometimes 
results  in  the  saving  of  more  time.  The  specimen  may  be  imbedded 
directly  from  alcohol  without  the  intervening  turpentine,  and  then 
when  the  section  is  cut  it  readily  separates  from  the  shaving  of  paraffin 
without  the  use  of  turpentine  to  dissolve  it.  This,  of  course,  applies 
to  solid  bodies  without  cavities  or  irregular  outline." 

Kounting  Insects  in  Balsam  without  Pre8snre.t--Mr.  H.  Chad- 
wick  gives  the  following  directions : — 

Preparation, — I.  S<mk  the  specimens  in  liquor  potassae  until  they 
are  transparent.  Wash  well  in  distilled  water,  using  a  pipette  and 
camel-hair  pencil.  Transfer  to  50  per  cent,  spirit,  then  to  a  small 
quantity  of  pure  spirit  in  a  watch-glass  or  soaking  bottle,  and  allow 
them  to  stand  for  some  hours.  Then  add  oil  of  doves,  and  allow  the 
spirit  to  evaporate.  By  this  method,  the  formation  of  air-bubbles  in 
the  interior  of  the  specimens  may  generally  be  avoided. 

n.  Wash  well  in  distilled  water.  Soak  in  pure  spirit  or  alcohol 
for  some  days.  Transfer  to  carbolic  acid  until  sufficiently  trans- 
parent. Then  transfer  to  oil  of  cloves,  but  many  mounters  do  not 
consider  this  necessary.  This  method  should  be  used  in  all  cases 
where  the  integument  is  not  too  opaque  to  allow  light  to  pass  through 
it  before  treatment,  and  it  is  especially  useful  in  the  study  of  the 
muscles. 

Mounting, — Take  a  clean  3x1  slip,  having  h  sunk  cell  in  its 
centre.    Just  inside  the  edge  of  the  cell,  equidistant  from  each  other, 

♦  Amer.  Mon.  Micr.  Journ.,  iv.  (1883)  p.  58,  from  *Bcicntiflo  and  Literary 
Gossip.' 

t  Micr.  News,  ui.  (1883)  pp.  105-6  (1  fig.). 
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cement  three  white  glass  beads  with  hardened  balsam.  Pat  a  small 
q[aantit7  of  soft  balsam  in  the  centre  of  the  cell,  and  gentlj  warm  it 
over  a  spirit-lamp.  Take  the  object,  a  wasp's  or  blow-fly's  head,  for 
example,  and  place  it  upon  the  previously  warmed  balsam,  arranging 
it  in  the  required  position.  Now  take  a  clean  cover-glass,  the  diameter 
of  which  should  be  a  little  less  than  that  of  the  cell,  and  holding  it 
between  the  points  of  a  pair  of  forceps,  place  a  large  drop  of  balsam 
in  its  centre,  and  allow  it  to  fall  upon  the  object.  The  edge  of  the 
ooTor  should  rest  upon  the  three  beads.  If  the  quantity  of  balsam 
under  the  cover-glass  is  not  sufficient  to  fill  up  the  whole  of  the  space 
between  it  and  the  slide,  a  little  more  must  be  allowed  to  run  in,  and 
if  the  object  has  become  displaced,  it  may  be  rearranged  by  moans  of  a 
fine  blunt  needle,  introduced  beneath  the  cover-glass.  A  clip  should 
be  used  during  the  last  operations,  but  only  to  prevent  displacement 
of  the  cover.  The  slide  must  now  be  put  aside  in  a  warm  place,  imtil 
the  balsam  is  hard  enough  to  allow  the  superfluous  portion  to  be 
removed  safely.  Sufficient  balsam  should  be  left  to  form  a  sloping 
edge  around  the  cover-glass,  and  it  should  be  hardened  for  a  few 
days  after  cleaning.  Be  sure  that  the  balsam  is  quite  hard  before 
applying  brown  cement.  The  ease  with  which  an  object  can  be  re- 
arranged, or  a  chance  air-bubble  removed,  without  disturbing  the 
oover-glass,  constitutes  the  chief  advantage  of  using  beads.  A  supply 
of  different  sizes  should  be  kept,  and  the  size  used  must  be  regulated 
by  the  thickness  of  the  object.  Pure  balsam  in  collapsible  tubes  is 
to  be  strongly  recommended,  on  account  of  the  nicety  with  which  the 
quantity  of  balsam  required  for  mounting  a  slide  can  be  regulated. 
The  neck  of  the  tube  ^ould  be  wiped  with  a  clean  cloth  moistened 
with  benzole  before  the  screw-cap  is  replaced,  in  order  to  prevent  the 
possibility  of  a  little  balsam  hardening  in  the  screw,  and  so  prevent 
the  easy  removal  of  the  cap  when  next  required. 

Seagent  for  Simultaneous  Staining  and  Hardening.*— In  view 
of  the  objections  to  the  various  combinations  of  staining  and  hardening 
reagents  hitherto  employed,  E.  Pfitzer,  in  order  to  meet  the  require- 
ments of  vegetable  microscopy,  has  devised  a  fluid  which  both  hardens 
and  stains.  It  consists  of  the  colouring  matter,  nigrosin,  dissolved 
with  picric  acid,  in  water  or  alcohol. 

a.  To  a  concentrated  watery  solution  of  picric  acid  is  added  a  small 
quantity  of  a  watery  solution  of  nigrosin ;  if  the  object  to  be  studied 
contains  much  water,  some  crystals  of  the  acid  are  added,  in  order 
to  maintain  the  strength  of  the  liquid. 

The  deep  olive-green  fluid  kills  with  great  rapidify.  After  some 
hoars'  immersion  of  the  object  which  is  to  be  examined,  it  may  be 
transferred  to  common  spirit,  especially  if  it  is  desirable  to  dissolve 
out  chlorophyll,  &o,y  or  if  the  object  has  to  be  kept  for  some  time. 
By  this  means  the  denser  masses  of  protoplasm  are  stained  pale  violet, 
the  chromatophores  darker,  while  the  pyrenoid,  nucleoli,  and  other 
coloured  parts  of  the  cell-nucleus  come  out  deeply  stained;    thin 

*  Ber.  Dentsoh.  Botan.  Ges.,  i.  (1883)  pp.  44-7. 
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films  of  protoplMm  and  ordinary  cellulose  membrane  are  scarcely,  if 
at  ally  stained,  starch-grains  not  at  all.  By  washing  the  objects  in 
water  after  staining,  instead  of  in  spirit,  a  grey-bine  colour  is  ob- 
tained :  transference  to  concentrated  glycerine  miiJ^es  the  colour  purer. 
The  colour  comes  out  best,  howeyer,  after  washing  in  alcohol,  treating 
with  oil  of  cloyes  and  mounting  in  one  of  the  resins  (dammar  or 
Canada  balsam).  To  avoid  contraction,  the  cIoto  oil  may  be  diluted 
with  alcohol  and  allowed  to  concentrate  upon  the  object  by  evaporation 
of  the  alcohol.  The  watery  solution  is  especially  adapted  for  rapidly 
killing  and  staining  objects  already^  under  the  Microscope. 

b.  Nigrosin  and  picric  acid  may  also  be  used  in  solution  in  alcohol ; 
the  solid  add  and  nigrosin  are  left  for  some  time  in  absolute  alcohol ; 
by  this  solution  the  chromatophores  and  pyrenoid  are  lees  deeply 
stained,  tiie  coloured  contents  of  the  nucleus  yery  deeply  so. 

Anilin  Colouring  Katters  as  Staining  Media  for  Human  and 
Afiimitl  Tissues.* — Dr.  H.  Oriesbach  discusses  the  yalue  of  anilin 
colours  as  staining  media  for  human  and  animal  tissues,  and  giyes  the 
results  of  his  own  experience.  His  paper  is  not  capable  of  usefol 
abstract,  being  already  in  a  condensed  form,  but  the  following  brief 
account  is  giyen  to  call  attention  to  its  existence  and  to  enable  r^erence 
to  be  made  to  the  originaL 

AniUnnyelhw  he  considers  unsuitable.  Sdure^elb  colours  bone  a 
beautiful  orange,  tracheal  cartilage  and  connectiye  tissue  lemon.  In 
sections  of  the  intestinal  sac  of  Unto  the  epithelium  is  orange,  muscle 
gold,  glandular  tissue  brownish,  and  the  nuclei  of  the  ceUs  are  very 
clearly  shown.  Nerye-elements  are  not  so  well  coloured,  nor  any 
isolated  cells  except  gland-cells.  It  does  not  appear  to  be  suitable  for 
chromic  acid  preparations.  Ohrysoidin  is  useful  for  bone  and  aU  kinds 
of  connectiye  tissue,  which  it  colours  a  bright  yellow.  Its  best  effidct  is 
with  fresh  preparations.  Bitmarck  brown  has  its  best  effidct  with 
nuclei  (either  fdcohol  or  chromic  acid  preparations)  and  unicdlular 
organisms,  bacteria  of  all  kinds,  colourless  blood-corpuscles,  Ao. 
TropcBoliny  T,  0,  00,  000  No.  1,  and  000  No.  2.  The  first  is  good 
for  human  spinal  cord  hardened  in  chromic  acid,  and  alcohol  prepara- 
tions of  bone,  the  others  serve  for  connective  tissue,  cartila^  nuclei, 
and  bone.  The  oolours  are  lemon-yellow,  straw-yellow,  orange, 
orange-red,  and  brown.  Orocein  he  has  found  to  be  a  very  us^il 
medium.  It  colours  bone,  cartilage,  musde,  and  connective  tissue 
(whether  fresh  or  alcohol  or  chromic  add  preparations)  a  beautiful 
purple-red.  BoceUin  colours  bone  and  connectiye  tissue,  muscle,  glands, 
and  epithelium  cherry-red.  Xylidinponeeau^  Ponceau  BR,  G,  and 
O  O  are  not  suitable  for  chromic  acid  preparations.  The  &:st  gives 
good  colours  with  bone,  connective  tissue,  and  muscle.  The  second 
gives  red  and  scarlet-red  colours.  The  third  colours  bone  dark  orange ; 
connective  tissue,  muscle,  and  epithelium  saffiron-yellow ;  nerve  sub-* 
stances  bright  yellow.  The  fourth  has  only  been  found  useful  for 
bone,  gelatinous  connective  tissue,  and  muscle,  which  it  colours  a  bright 

•  Arch.  f.  Mikr.  Anat,  xxii.  (1883)  pp.  132-42. 
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orange.  Bordeaux  B  and  O.  colour  the  three  last  mentioned  snb- 
stances,  nnclei,  and  glandular  tissue,  the  former  giving  a  red  and  the 
latter  a  more  yellow  tint  Fresh  are  less  successful  than  alcohol  pre- 
parations. Biehrich  scarlet  colours  the  most  different  tissues  deep  red. 
It  is  not  suitable  for  chromic  acid  preparations.  Cell-nuclei  stand 
out  sharply.  Qoldrcrange  serres  for  fresh  or  alcohol  or  chromic  acid 
preparations.  Bone  is  deep  orange-red,  cartilage  gold,  connectiye 
tissue  reddish.  It  is  especially  valuable  for  glandular  tissue ;  it  gives 
a  splendid  appearance  to  liver  injected  wiUi  Berlin  blue,  the  blue 
vessels  showing  on  a  gold  ground ;  sections  of  skin  give  fine  images. 

The  preparations  after  washing  and  clearing  are  best  mounted  in 
balsam.  Oil  of  cloves  is  mostly  used  for  clearing.  Very  delicate  colours 
are,  however,  often  injured  by  the  yellow  of  the  oil  of  cloves,  and  in 
such  cases  oH  of  lavender  should  be  substituted,  or  a  quite  colourless 
oil  of  aniseed. 

Dr.  Griesbach  gives  a  word  of  caution  against  the  too  hasty  abandon- 
ment of  the  older  media  in  favour  of  the  new  anilin  colours,  pointing 
out  in  regard  to  their  use  in  permanent  preparations  that  our  experience 
of  their  durability  is  not  yet  long  enough.  Whatever  the  future  may 
bring,  however,  in  this  respect,  ^ey  cannot  fail  to  be  of  the  greatest 
use  in  histology. 

Double  Staining  Vudeated  Blood-Corpusoles  with  Anilin 
I^es.* — ^Dr.  y.  Harris  describes  a  series  of  experiments  the  object  of 
which  was  to  find  out  the  best  combination  of  anilin  dyes  for  double- 
staining.  With  haamatoxylin  and  picrocarmine  it  is  believed  that  a 
definite  effect  may  be  always  calciUated  upon  when  they  are  used  in 
combination.  With  anilin  stains,  however,  the  results  arrived  at 
appear  to  di£for  very  materially  if  the  methods  of  employment  are 
inade  to  vary  in  even  a  very  sl^ht  degree.  It  is  only  m  the  case  of 
a  very  few  combinations  that  any  certain  result  has  hitherto  been 
expected. 

The  only  entirely  successful  combinations  were  the  following : — 
Bosein  and  anilin  green ;  fuchsin  and  methylen  blue ;  fuchsin  and 
Bismarck  brown ;  eosin  and  vesuvin ;  iodine  green  and  Bismarck 
brown;  Hoffinan's  violet  and  Bismarck  brown;  anilin  violet  and 
met^len  blue. 

Tlie  green  dyes  were  not  at  all  permanent.  This  was  proved  with 
both  malachite  and  iodine  greens. 

Even  with  the  above  successful  combinations  the  results  varied  in 
a  most  extraordinary  manner,  whilst  the  circumstances  of  the  staining 
operation  and  the  solutions  appeared  to  be  unvaried,  the  very  greatest 
care  being  required  to  produce  a  constant  result  One  thing  necessary 
for  success  was  certainly  that  the  solutions  should  be  quite  fresh. 
This  is  likely  to  prove  a  great  olgection  to  the  general  introduction 
of  anilin  dyes  into  use. 

The  result  was  materially  affected  by  the  time  each  dye  was 
allowed  to  remain  in  contact  with  the  Uood. 

*  Quart.  Journ.  Mior.  8oi.,  xxiH  (1883)  pp.  292-301. 
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Dr.  Harris  giyes  the  following  classified  list  of  the  chief  anilin 
dyes,  with  their  solubilities  in  water  and  in  spirit. 
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Deeoke*s  Microtome.— Cnttmg  and  Mounting  Sections  throngh 
the  i^tire  Human  Brain.* — ^Dr.  Deecke*s  microtome  nsed  for  tMs 
purpose  is  a  heayj  brass  cylinder  of  the  Banvier  form,  and  is  9  in.  in 
diameter  and  14  in.  high.  The  piston  can  be  raised  by  the  screw 
with  great  accuracy,  the  1200th,  the  600th,  the  400th,  <&c.,  part  of  an 
inch,  thus  by  the  aid  of  an  index  graduating  the  thickness  of  the 
sections.  As  the  sections  must  be  cut  under  alcohol,  the  microtome 
is  inserted  in  a  basin  of  copper,  18  in.  by  80  iu.  by  4  in.,  placed  on  a 
suitable  table  frame.  The  brain  to  be  cut  is  placed  upon  the  piston 
and  held  in  siiu  by  sereral  pieces  of  soft  bork.  It  is  then  imbedded 
in  a  cast  of  paraffin,  olive  oil,  and  tallow  which,  after  it  has  become 
hard,  is  held  in  position  by  a  number  of  small  curved  rods  attached 
to,  and  projecting  upwards  from  the  piston  to  the  height  of  about  an 
inch.  Before  cutting,  and  as  it  proceeds,  the  cast  is  carefully 
removed  from  around  the  specimen  to  the  depth  of  about  i  in.  (which 
is  easily  done  by  the  use  of  a  good  sized  carpenter's  chisel),  so  that 
the  knife  never  oomes  in  contact  with  the  cast. 

The  knife  has  a  blade  to  which  upright  handles  can  be  fastened 
by  screws;  the  cutting  edge  is  16  in.  in  length,  the  blade  1^  in. 
broad,  and  l-4th  in.  thick  at  the  back.  To  this  a  steel  rod  is  attached 
by  screws,  which  project  l-16th  in.  downwards,  so  that  the  knife, 
when  placed  upon  the  microtome,  rests  only  upon  its  edge  and  the 
rod,  living  a  free  space  between  the  lower  surface  of  the  blade  and 
the  upper  of  the  cylinder,  by  which  arrangement  the  alcohol  is 
allowed  access  to  this  space,  thus  preventing  almost  entirely  adhesion 
between  the  two  surfaces.  The  general  form  of  the  knife  is  that  of  a 
ohiseL  When  the  instruments  are  made  accurately  their  construction 
enables  the  operator  to  move  the  knife  forward  with  a  slight  sawing 
motion  or,  better,  in  short  cuts,  while  the  weight  of  the  knife  itself 
fully  suffices  to  prevent  any  deviation  from  its  course,  and  renders  it 
unnecessary  to  use  any  amount  of  pressure.  This  manner  of  cutting 
of  course  requires  practice  and  a  light,  firm,  and  steady  movement  of 
the  hands.  It  becomes  necessary,  after  each  step  forward,  to  draw 
the  knife  a  little  back,  in  order  to  be  sure  of  not  losing  a  particle  of 
the  section.  The  sections  will,  it  is  true,  show  slight  traces  from 
this  way  of  cutting ;  this  does  not,  however,  interfere  in  the  least 
with  the  examination  of  the  specimens  or  with  their  beauty ;  in  fact, 
they  are  so  slight  that  they  can  scarcely  be  recognized  after  the 
sections  are  mounted.  Moreover,  the  longer  the  instruments  are  in 
use  the  more  perfect  they  become  when  carefully  kept  and  handled. 

This  method  offers  great  advantages  over  that  by  one  sweep,  in 
that  the  sections  come  out  much  more  uniform  in  thickness  and  more 
perfect  in  all  their  parts,  and  the  loss  in  a  series  of  successive  sections 
of  from  four  hundred  to  five  hundred  to  the  inch—  for  example  through 
the  entire  cerebrum  of  man— by  an  experienced  operator,  may  not 
amount  to  more  than  2  or  8  per  cent  Furthermore,  there  is  no 
necessity,  as  in  the  German  method  of  cutting  in  one  sweep  (Gud- 
den's),  to  remove,  before  hardening  an  organ  like  the  brain,  the 

*  DetoriptioD  supplied  by  Dr.  Dceoke  (sliKhtly  condensed).    See'  alio  Proe. 
Amer.  See.  Mier.,  5th  Ann.  Meeting,  1882,  pp.  275-7,  279-80. 
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m^nbranefi,  the  choroid  plexus,  &c.,  which  can  never  be  done  without 
extensive  injary  to  the  specimen,  often  rendering  impossible  the 
preservation  of  the  structure  of  its  most  delicate  parts  or,  in  patho- 
logical preparations,  preventing  the  full  presentation  of  the  morbid 
appearances.  In  the  majority  of  cases  a  most  important  link  in  the 
chain  of  pathological  evidence  may  thus  be  lost. 

The  sections,  even  of  the  largest  size,  are  handled,  without 
difiSculty  or  danger  of  becoming  torn,  by  floating  them  (in  the  basin, 
filled  with  alcohol  in  which  they  were  cut),  with  a  fine  camers-hair 
pencil  on  sheets  of  glazed  writing-paper,  to  which  they  will  not 
adhere  as  long  as  the  paper  is  kept  wet.  They  will  adhere  sufficiently 
however,  to  be  easily  removed  when  the  paper  is  slowly  raised  by  one 
corner.  They  are  thus  transferred  with  die  paper,  which  is  at  once 
numbered  and  marked,  as  desired  for  storing  them  away  or  into  the 
staining  fluid,  the  washing  or  the  fixing  fluid,  <&c.,  and  the  oil  for 
clearing  them  up.  From  thence,  when  placed  on  the  mounting  sUde, 
the  sheet  of  paper  can  easily  be  pulled  off,  which  can  be  done  without 
injuring  the  delicate  specimen  in  the  least.  It  is  then  advisable  to 
put  all  parts  of  the  section  in  their  proper  position  and  to  remove  all 
foreign  material  visible  to  the  eye,  aided  by  a  low  magnifying  lens. 
After  most  of  the  oil  has  been  removed  by  placing  the  sHde  gradually, 
for  a  short  time,  in  a  vertical  position,  the  section  will  adhere  so 
firmly  to  the  glass  surface  that  tiie  mounting  fluid  can  be  poured  on 
it  and  the  cover  adjusted  without  displacing  any  of  its  parts.  It  is 
necessary,  however,  to  remove  at  once,  and  as  quickly  as  possible,  by 
the  use  of  blotting-paper,  any  surplus  of  mounting  fluid,  and  to  drivo 
out  all  air-bubbles  by  gentle  stroking  pressure  on  the  cover-glass 
from  the  centre  towards  the  periphery. 

The  sections  are  preferably  mounted  in  balsam,  diluted  with 
chloroform  or  benzole,  on  plate-glass  slips  5  in.  by  7  in.,  and  6  in.  by 
8  in.  and  10  in.,  and  with  proper  care  no  more  difficulty  from  air- 
bubbles  is  found  with  these  than  with  the  ordinary  slides. 

To  harden  the  entire  brain  so  that  the  inside  and  the  outside  shall 
be  hardened  equally  and  properly,  Dr.  Deecke  finally  adopted  bichro- 
mate of  ammonia  in  ^  to  1  per  cent,  solution,  according  to  the 
consistence  of  the  brain.  When  nominally  soft  he  adds  say  l-6th  to 
1-lOth  per  cent,  of  chromic  acid  to  the  solatibn,  and  always  l-6th  to 
l-4th  of  the  whole  volume  of  alcohol.  It  is  then  placed  in  a 
refrigerator  and  the  fluid  changed  frequently.  After  a  month  add  a 
little  more  alcohol  from  week  to  week  until  the  alcohol  is  90  per 
cent.  This  is  changed  as  often  as  it  is  discoloured.  The  treatment 
requires  from  12  to  18  months. 

Schulze's  Section-stretcher.* — Dr.  F.  E.  Schulze  holds  down  the 
section  whilst  it  is  being  cut,  preventing  it  from  rolling  up,  by  means 
of  a  small  weight,  shown  in  fig.  87.  This  weight,  which  is  about 
8  mm.  long  and  rounded  at  the  ends,  is  attached  to  a  small  steel  rod. 
The  rod  passes  through  a  tube,  so  that  it  can  easily  be  turned  within 
it,  and  slipped  up  or  down.     To  this  tube  is  soldered  a  thin  watch- 

♦  Zool.  Anzeig..  vi.  (1883)  pp.  100-3  (1  flg.> 
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spring,  the  other  end  of  which  is  bent  down  rertieally,  and  fiutened 
in  the  deft  of  a  split  peg.  This  has  a  long  oyal  handle  projeeting 
upwards  obliquely,  and  it  is  fixed  in  a  hole  in  the  object-holder  of 
the  microtome,  to  a  depth  of  from  2  to  8  cm.  It  can  be  tamed  in  this 

Pio.  87. 


hole,  and  fixed  more  or  less  deeply  as  desired,  whereby  the  end  of  the 
^ring  and  the  weight  can  be  moved  to  a  considerable  extent  laterally 
or  slightly  perp«a£cularly. 

In  practice,  the  position  of  the  hole  for  the  reoention  of  the  split 
p^  must  be  so  arranged  relatively  to  the  length  and  curvature  of  the 
fflKring,  that  the  smaU  weight  rests  lightly  i£)ng  its  whole  length  on 
the  anterior  part  of  the  upper  sur&ce  of  uie  paraffin  mass  to  he  cut 
This  can  be  easily  managed  by  a  slight  lateral  movement  of  the  end 
of  the  enpring  in  the  cleft  of  the  peg.  By  turning  the  perpendicular 
steel  rod  attached  to  the  weight,  the  latter  can  be  made  parallel  with 
the  edge  of  the  knife.  Slight  alterations  in  the  pressure  of  the  weight 
can  be  made  by  raising  or  lowering  the  rod  in  its  tube ;  greater  alter- 
ations, by  a  sligiht  bending  of  the  spring. 

On  cutting  the  section  the  tendency  of  the  anterior  end  to  rise  and 
roll  up  will  be  restrained  by  the  weight,  and  thereby  the  whole  section 
be  prevented  from  rolling  up.  As  the  knife  advances  the  weight 
slioes  upon  the  blade,  and  the  section  always  remains  flat  and  even, 
with  one  end  held  down  by  the  weight  and  the  other  adhering  to  the 
edgeof  thelmife. 

It  is  easy  to  adjust  such  a  section-stretcher  to  any  sliding  micro- 
toma 

Prenaratiim  of  Karine  Aim.* — ^Worldng  under  the  inspiration 
of  Dr.  raul  Mayer,  G.  Berthold  has  enerimented  with  iodme  and 
other  reagents  on  delicate  marine  alg^.  The  aim  was  to  find  solutions 
that  would  produce  the  least  possible  disturbance  in  the  structure  of 
the  oell-protoplasm.    It  was  found  that  satisfactory  results  could  not 

*  Pringaheim's  Jahrb.  f.  Wisa.  Bot,  xiU.  (1882)  pp.  704-5.  Ot  Amer.  Natural., 
x?iL  (1883)  pp.  456-7. 
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be  obtained  with  the  ordinary  aqneons  solutions  of  picric  acid,  osmic 
acid,  <&c.  The  distorbanoe  of  the  osmotic  equilibriom,  on  transferring 
delicate  cells  from  sea-water  to  fresh-water  solutions,  resulted  in  intra- 
cellular derangements.  Parallel  trials  were  therefore  made  of  picric 
acid,  osmic  acid,  and  iodine,  three  different  solutions  of  each  being 
made;  one  in  distilled  water,  one  in  alcohol,  and  another  in  sea- 
water.  The  solutions  in  distilled  water  and  alcohol  proved  almost 
worthless  in  each  case,  while  each  of  the  solutions  in  sea-water  gave 
good  results.  It  was  found,  curiously  enough,  that  the  protoplasm 
of  the  cells  was  more  easily  injured  than  the  nuclei  and  karyokinetic 
figures. 

Solutions  of  osmic  acid  and  corrosive  sublimate  in  sea-water  gave 
good  preparations,  but  the  iodine  solution  was  regarded  as  the  best 
reagent. 

A  few  drops  of  a  saturated  alcoholic  solution  of  iodine,  added  to 
the  sea-water,  gives  the  desired  results.  The  algs  remain  in  the 
solution  ^1  minute,  and  are  then  transferred  directly  into  60  per 
cent,  alcohol. 

Dr.  C.  0.  Whitman  considers  this  a  valuable  method  which  may 
be  of  considerable  importance  to  zoologists  as  well  as  to  botanists. 

Arrangement  of  Diatoms.* — M.  P.  Barr^  gives  the  following 
directions : — 

Canada  balsam  is  spread  by  a  metal  or  ivory  blade  a  few  milli- 
metres in  breadth  on  a  cover-glass,  so  as  only  to  leave  a  layer  of 
extreme  thinness.  The  balsam  will  become  hud  if  the  cover-glass 
thus  prepared  is  warmed  over  a  spirit-lamp  ;  bubbles  will  form  if  the 
heat  is  too  great,  but  these  are  easily  avoided  by  care  during  the 
heating,  and  the  balsam  forms  a  hard  brittle  enamel,  free  from  streaks 
and  blisters.  This  heating  should  be  prolonged  until  the  balsam 
becomes  modified  in  colour  and  slightly  reddened.  The  cover-glass 
is  then  placed  on  a  black  ground,  and  we  proceed  to  the  arrangement 
of  the  diatoms  by  means  of  a  very  fine  eye-lash  fixed  in  a  handle, 
using  the  Microscope  to  pick  them  out  and  a  strong  magnifier  to 
arrange  them  on  the  smooth  and  even  surface  of  the  balsam.  When 
the  diatoms  are  in  place,  we  ascertain  whether  they  are  perfecUy 
straight,  and  those  which  are  not  in  their  proper  place  are  lightly 
slipped  along  by  means  of  an  eye-lash  soaked  in  chloroform,  in  order 
to  remove  all  grease  from  it,  and  prevent  the  diatoms  from  sticking 
to  it 

The  cover-glass  is  then  again  slowly  heated.  The  balsam  becomes 
again  softened,  and  the  diatoms  sink  into  it,  and,  without  altering 
their  arrangement,  become  semi-transparent,  at  which  point  the 
heating  must  be  stopped. 

Many  lines  may  thus  1)e  arranged  on  the  same  cover-glass,  the 
balsam  heina  reheated  several  times,  in  which  case  it  is  better  not  to 
overheat  it  we  first  time,  in  order  to  avoid  its  becoming  reddened  by 
repeated  applications  of  heat. 

The  cover-glass  with  the  diatoms  has  now  to  be  fixed  on  the  slide. 

♦  Bull.  Soc.  Belg.  Micr.,  ix.  (1883)  pp.  74-7. 
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A  drop  of  balsam,  about  tbe  size  of  a  grain  of  pepper,  is  placed  on 
the  slide,  and  the  latter  put,  wiih  the  haUam  on  the  under  side,  on  a 
borizontaJ  plate  pierced  with  an  aperture  4  cm.  in  diameter,  and 
allowing  of  movement  to  the  extent  of  about  10  cm.  up  and  down  by 
means  of  a  rack  and  pinion.  The  spirit-lamp  is  put  below  the  aper- 
ture in  the  plate,  and  consequently  underneath  the  drop  of  balsam  on 
tiie  slide. 

The  flame  of  the  lamp  ought  to  be  yery  small.  Sudden  heating 
must  be  carefully  avoided.  On  the  neck  of  the  lamp  a  tube  is  fixed, 
which  serves  as  a  chimney.  Its  object  is  to  make  the  flame  steady, 
and  prevent  its  flickering. 

The  drop  of  balsam  is  soon  seen  to  oscillate;  the  chloroform 
which  it  contains  evaporates,  and  after  about  a  minute  of  heating 
there  remains  a  small  solid  hemisphere,  whose  hardness  should  be 
kept  below  that  of  the  balsam  which  secures  the  diatoms.  If  any 
babbles  are  formed,  they  should  ba  removed  with  a  needle,  in  such  a 
way  as  not  to  alter  the  regular  shape  of  the  hemisphere. 

After  it  is  perfectly  cold  the  slide  is  turned  over,  and  on  the 
hardened  drop  is  placed,  exactly  centrally,  the  cover-glass  holding  the 
diatoms.  Heat  is  then  applied  gradually,  and  the  cover-glass  (if 
necessary,  held  in  its  place  by  a  needle)  slowly  settles  down  and 
finally  rests  flat  on  the  slide.  There  is  no  reason  to  fear  any  altera- 
tion in  the  diatoms  in  consequence  of  its  weight,  as  the  author  has 
never  found  any  trace  of  disarrangement,  even  with  the  most  delicate 
diatoms.  If  the  quantity  of  balsam  forming  the  drop  has  been  well 
calculated  it  will  form  round  the  cover-glass  a  raised  edge,  very  neat 
in  appearance,  and  dispensing  with  the  external  ring  of  varnish. 

The  preparation  is  then  complete :  the  diatoms  are  inclosed  in  a 
real  matrix  of  enamel  which  abnormal  heat  alone  can  soften.  Exposed 
to  the  summer  sun  in  a  closed  apartment  no  disturbance  of  the 
arrangement  of  the  diatoms  takes  place. 

In  the  last  operation  bubbles  often  form  which  disfigure  the  pre- 
paration. These  may  be  avoided  by  introducing,  with  a  needle,  a 
very  small  drop  of  common  oil  in  the  centre  of  the  cover-glass. 

The  process  may  be  applied  for  mounting  diatoms  dried  into  dust. 
In  this  case  there  must  be  spread  on  the  cover-glass  a  small  quantity 
of  balsam  made  very  fluid  with  chloroform,  in  order  to  secure  its 
being  as  thin  as  possible,  and  the  heating  and  mounting  are  then 
proceeded  with  as  above  described. 

On  the  occasion  of  the  paper  being  read,  a  practical  demonstration 
of  the  process  was  given,  of  which  it  is  said  that  the  "  preparation  was 
perfectly  successful,  and  was  not  inferior  to  the  celebrated  slides  of 
Mdller.  It  may  be  said  that  if  the  process  of  MoUer  remains  unknown 
the  means  of  rivalling  him  is  at  least  discovered.  The  members  were 
above  all  struck  with  the  great  simplicity  of  the  manipulations." 

Paper  Cells. — ^Mr.  G.  Busk  writes  as  follows: — 

"  As  I  have  found  the  use  of  paper  cells  very  convenient  for  the 
mounting  of  objects  where  it  is  advantageous  to  avoid  compression 
beyond  a  certam  point  (as  for  instance  Hydroids,  Polyzoa,  &o.),  I 
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haye  thought  that  a  few  hints  on  the  mode  of  preparing  aoch  cells 
might  interest  others. 

The  porositj  of  ordinary  paper  is  of  coarse  an  insaperable  bar  to 
its  employment  for  cells  intended  to  be  filled  with  watery  or  cyoq 
with  resinons  or  oily  media ;  bat  when  the  porosity  is  ^ot  rid  of^  the 
facility  with  which  cells  may  be  made  of  paper  of  varymg  thickness 
renders  them  yery  conyenient.  The  paper  may  be  rendered  perfectly 
non-absorbent  if  it  is  saturated  with  a  resinous  substance,  whidi  shoold 
at  the  same  time  maintain,  when  dry  and  hard,  its  adhesion  to  the 
glass. 

Paper  used  for  this  purpose  should  be  more  or  lees  spongy  or 
porous,  such  as  ordinary  printing  paper,  or  the  cheaper  kinds  of 
writing  paper,  and  the  cells  when  made  should  be  allowed  to  soak  £or 
some  tmie  in  the  resinous  menstruum,  until  they  are  completely  aatu* 
rated  with  it  When  in  this  condition  they  should  be  tak^i  out 
dripping,  and  placed  in  jffoper  position  on  the  sUde,  care  being  taken 
that  no  air-bubbles  are  left  between  the  paper  and  the  glass. 

There  are,  no  doubt,  numerous  ccMnpounds  that  may  be  used  as  the 
cement.  That  which  I  haye  found  conyenient  and  suitable  for  the 
puipose  of  saturating  the  paper,  and  insuring  its  permanent  adhesion 
to  tne  glass,  is  the  ordinary  solution  of  canada-balsam-resin  in  benzole. 
But  when  used  for  this  purpose  the  balsam  should  not  haye  been  com- 
pletely desiccated,  otherwise  a  little  turpentine  should  be  added  to  the 
solution. 

The  cells  should  be  allowed  to  dry  and  harden  fbr  seyeral  days, 
when  the  superfluous  balsam  can  be  washed  off  with  a  little  benzole 
and  spirit. 

These  cells  are  perhaps  particularly  adapted  for  watery  media, 
such  as  glycerine  or  Farrant*s  medium,  but  they  serye  yery  well  also 
for  balsam  or  castor-oiL  Of  these  media,  it  seems  to  me  that  Farrant's 
is  the  most  generally  useful  and  most  conyenient  in  use. 

In  condusion  I  may  remark  that,  in  mounting  an  object,  great 
eonyenience  will  be  found  in  the  use  of  a  small  lead  weight  (2  or  3  oz.) 
supported  on  three  short  pins.  This  allows  of  the  deanmg  of  the 
edges  of  the  coyer-glass,  and  the  application  of  yamish  of  any  kind  to 
fix  the  glass  and  preyent  the  entrance  of  air.  After  haying  been  kept 
for  a  day  or  two  under  the  weight,  the  cell  may  be  finished  off  in  any 
way  that  may  be  desired.  But  there  is  one  point  with  respect  to 
the  finishing  off  that  should  be  noticed  if  the  usual  zinc-white  paint 
is  employed.  This  material  appears  to  possess  a  great  power  of  in* 
sinuatmg  itself  under  the  coyer,  and  thus  disfiguring  the  prejMration, 
if  the  ceil  has  been  merely  sealed  with  a  resinous  cement  The  eyil, 
howeyer,  can  be  completely  ayoided  by  the  application  oyer  the  cement 
of  a  little  gum-mucilage,  through  which,  when  dry,  the  zinc- white  has 
no  power  of  penetration." 

Kaking  Tinfoil  Cells.*— Professor  A.  H.  Chester  belieyes  that 
cells  from  pure  tinfbU  satisfy  better  than  any  others  the  conditions 

*  Proo.  Amer.  Boo.  Mior.,  5th  Ann.  MettiDg,  1882,  pp.  882-8.  See  alio  this 
Joonial,  i.  (1881)  pp.  702-8. 
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oi  being  pennanent,  not  affeoted  by  heat  or  cold,  and  being  cheap  and 
easily  worked.  Tinfoil  *03  in.  thick  is  the  more  generally  usefol. 
The  rings  can  be  punched  oat  by  two  punches  of  different  size.  It  is 
almost  ^possible  to  make  the  two  circles  concentric  and  smooth,  so 
after  a  number  are  punched  out  they  should  be  placed  on  a  mandrel 
fitting  the  inner  circle  exactly,  and  patting  it  in  a  lathe,  turn  down  the 
oatside  perfectly  true.  If  deeper  cells  are  wanted  it  is  easy  to  cement 
any  number  of  the  rings  together. 

Professor  A.  McCalla  &ids  it  easier,  after  punching  out  the  inner 
hole,  to  cut  the  rings  apart  with  scissors,  without  attempting  to  make 
them  round  on  the  outside  as  lathe  cutting  does  that  perfectly.  It  will 
probably  be  a  good  plan  to  fit  rotary  cutters  on  the  lathe  to  cut  out 
several  consecutiye  circles  at  once  somewhat  as  leather  washers  are  cut 

Ivory  Drop-Black.* — ^Mr.  E.  Graham  uses  this  material  f  as  a 
background  for  all  opaque  mounts.  It  makes  when  properly  applied 
a  beautiful  smooth  surface. 

Press  a  small  quantity  of  the  colour  into  a  one-ounce  wide-mouth 
bottle,  and  thin  it  sufficiently  with  fresh  turpentine.  The  slide  being 
on  the  turntable,  apply  the  colour  with  a  brush.  If  the  colour  is  too 
thick,  it  will  be  found  that  it  cannot  be  smoothly  spread,  and  that  it 
will  dry  in  ridges.  If  too  thin  it  will  be  found  necessary  to  make 
several  applications.  If  it  is  necessary,  a  second  application  can  be 
made  witliin  fifteen  or  twenty  minutes. 

Selection  of  Cover-ffla88.t — Dr.  J.  E.  Smith  tries  to  confine 
himself  to  three  thicknesses  of  cover-glass,  namely  l-70th  in., 
1-1 20th  in.,  and  l-200th  in.  These  may  respectively  be  denominated 
as  thick,  medium,  and  thin.  It  is  a  matter  of  the  first  importance 
that  those  working  first-dass  objectives  should  be  weU  posted  as  to 
the  thickness  of  cover  employed,  and  yet  this  telling  point  has  been 
utterly  lost  sight  of  in  the  books.  For  example :  by  knowing  the 
thickness  of  the  cover,  one  is  enabled  to  approximately  adjust  the  ob- 
jective at  sight,  and  thus  save  time.  He  has  thousands  of  mounted 
objects  in  his  cabinets,  and  every  cover  has  been  measured  with  all 
the  accuracy  obtainable.  Those  who  have  long  had  their  attention 
called  to  this  matter  can,  by  dint  of  practice  thus  obtained,  tell 
closely  the  thickness  of  the  cover  by  simply  feeling  it ;  and  tiiis,  he 
assures  the  novice,  is  an  accomplishment  worth  having. 

''  To  take  a  case  from  practice :  Suppose  I  desired  to  examine  a 
brand-new  mount.  Let  it  be  a  difficult  diatom  this  time.  First,  I 
run  my  finger  over  the  cover,  and  instantly  discover  that  it  is  a  thin 
one,  say  alMut  like  those  used  on  the  MoUer  plates.  Now,  if  I  elect 
to  use  the  l-6th  objective,  I  know  that  this  cover  is  too  thin  for  water 
immersion ;  hence  glycerine  is  chosen.  I  know,  too,  that  over  such  a 
cover,  and  with  the  glycerine  intermedium,  the  objective  will  correct 
some  three  or  four  divisions  from  dosed,  therefore  the  collar  is  at 

•  Amer.  Mon.  Micr.  Jonm.,  li.  (1881)  p.  113. 

t  The  "  XXX  ivory  drop-Uaok  **  of  Sherwin  Williams  and  Ca,  of  Cleveland, 
Ohio,  pat  up  in  collapsible  tabes  and  ground  in  japan,  and  not  in  oil,  which  will 
not  do,  as  it  cdways  dries  with  more  or  less  gloss. 

X  *  How  to  see  with  the  Mioroscopo,'  1880,  pp.  213-15. 
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once  placed  near  sach  position.  Now,  on  looking  through  the  tube  At 
the  object  in  position  and  fucossed,  suppose  I  do  not  get  as  good  yiewa 
as  I  hsd  reason  to  expect,  then  I  let  the  collar  stand  as  it  was,  and 
change  the  illumination  until  things  are  approximately  as  desirecl  ; 
this  done,  a  slight  turn  of  the  collar  adjustment  will  insure  the  maxi- 
mum working  of  the  objectiye.  Now  just  contrast  this  with  the  usual 
modus.  Eight  operators  out  of  ten  would  haye  at  once  twisted  round, 
the  collar,  haphazard-like,  by  'rule  of  thumb,'  probably  wasting 
plenty  of  time,  and,  more  unfortunately  still,  condemning  a  really 
good  objectiye,  and  one  that  would  haye,  with  the  proper  manipular- 
tions,  giyen  charming  displays." 

Labelling  Slides.* — ^Mr.  S.  Lockwood  describes  a  deyice  which 
he  has  found  of  much  seryice  in  labelling  slides.  It  often  happens 
that  the  label  does  not  afford  room  enou^  to  contain  the  facts  which 
should  accompany  the  specimen.  In  such  cases  he  writes  all  he  can 
on  the  hack  of  the  label  with  a  medium  hard  pencil,  and  then,  with  a 
mucilage  made  of  gum  arabic  one  part  and  gum  tragacanth  four  parts, 
attaches  the  label  to  the  slide  in  the  usual  way.  As  soon  as  dry,  the 
labelling  is  finished  by  writing  the  rest  in  ink  on  the  upper,  or  face 
side,  of  the  label.  The  pencil  writing  on  the  back  can  be  ea^y  read 
through  the  slide  simply  on  turning  it  oyer.  In  this  way  both  sides 
of  the  label  are  utilized. 

Economical  Cabinet  for  Slides.t— Dr.  B.  A.  Bandall,  referring  to 
the  want  he  has  found  for  some  form  of  cabinet  which  would  hold 
securely  seyeral  hundred  slides  and  yet  would  not  be  expensiye, 
describes,  as  the  result  of  some  experimentation,  the  following 
arrangement : — 

It  consists  of  trays  of  binder's  board  of  two  sizes,  the  large 
11  by  8  in.,  the  smaller  11  by  4  in.  Each  of  the  smaller 
consists  of  a  solid  bottom  of  binder's  board  upon  which  is  glued  a 
second  piece  of  the  same  size,  from  the  centre  of  which  a  piece 
10  by  8  in.  has  been  cut.  This  then  forms  a  tray  about  a  line  in 
depth,  capable  of  holding  ten  slides.  A  third  piece,  from  the  centre 
of  which  a  portion  10  by  1  in.  has  been  remoyed,  is  hinged  to  the 
others  so  as  to  form  a  coyer,  the  slot  in  its  centre  securing  eyen  deep 
cell  preparations  from  pressure.  The  larger  trays  differ  only  in 
being  of  double  size  and  holding  twenty  slides.  Some  of  the  trays 
haye  a  fourth  piece  of  lighter  material,  coyering  the  slots  in  the  top 
and  thus  rendering  them  complete  dust-tight  boxes.  In  series, 
however,  this  is  unnecessary,  as  the  coyering  of  each  tray  is  completed 
by  the  bottom  of  the  one  aboye.  Each  tray  is,  therefore,  independent, 
a  rubber  strap  about  it  rendering  it  entirely  secure  for  holding  or 
transporting  specimens,  while  any  number  of  them  can  be  combined 
and  further  secured  in  a  wooden  case,  making  a  neat  and  safe  cabinet. 

Such  a  cabinet,  12  in.  by  9  in.  by  10  in.  in  height,  will  contain  a 
series  of  closed  trays  capable  of  holding  500  slides.  .  Each  tray  must 
be  withdrawn  from  beneath  those  aboye  it  in  order  to  get  at  its 

*  Amer.  Mod.  Mior.  Journ.,  !▼.  (1883)  p.  64. 

t  •  The  Microscope,'  ii.  (1882)  pp.  134-5,  from  'Western  Medical  Reporter,' 
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contents,  and  ihej  must  be  lifted  again  in  order  to  replaoe  it ;  other- 
wise it  is  as  conyenient  as  any  other  form,  while  it  has  the  great 
advantage  that  any  one  of  its  trays  may  be  nsed  at  any  time  as  an 
independent  box;  still  further,  its  cost  is  about  one-Uiird  of  any 
comparable  cabinet.  The  binder's  board  trays  haye,  when  first  made, 
a  little  tendency  to  warp,  and  had  better  be  kept  under  pressure,  but 
this  is  only  temporary. 

Mbller's  Typen-  and  Probe-Platten.— The  catalogue  just  issued 
by  Mr.  J.  D.  Mdller  contains  a  somewhat  startling  item — a  "  type 
plate"  of  1600  arranged  diatoms,  the  price  of  which  is  1600  marks 
or  802. 1    With  800  or  400  diatoms,  202.  and  32.  15«.  is  asked. 

Mr.  Mdller  iJso  issues  type  plates  of  100  and  400  diatoms  with 
the  names  of  each  photographed  beneath. 

All  the  type  plates  are  mounted  in  monobromide  of  naphthaline. 

Twenty-four  test  objects  (diatoms)  are  now  issued  in  eight  different 
forms — ^riz.  in  air,  balsam,  monobromide  of  naphthaline,  and  phos- 
^orus,  and  with  coyer-glasses  of  0*  16-0*20  mm.  or  0*06-0*08  mm. 
These  include  Amphipleura  pellucida,  Frmtulia  atixonica,  Pleurongma 
anguUUumy  and  Surirella  gemma.  -  The  "  Frobe-platten  "  of  20  and 
60  diatoms  are  also  supplied  in  the  four  different  forms  of  mounting. 

Slack's  Silica  Films.*— Mr.  H.  J.  Slack  suggests  an  altematiye 
mode  of  obtaining  the  silica  deposit  to  that  originally  published. 
The  old  plan  was  to  mix  a  teaspoonful  of  powdered  fluor  spar  and 
rather  less  of  powdered  glass  in  a  wide-mouthed  6-oz.  bottle,  pouring 
on  it  enough  sulphuric  acid  to  thoroughly  wet  it  Then  place  a 
loose  moist  tuft  of  6oUon  wool  in  the  mouth  of  the  bottle,  put  a  paper 
cap  oyer  it  to  check  eyaporation  and  leaye  for  some  hours,  when  the 
cotton  will  be  found  to  haye  a  deposit  of  silica  upon  it  like  hoar 
frost.  This  deposit  being  scraped  off  into  a  watch-glass,  and  water 
poured  sofQy  on  it  and  run  off  quickly,  pure  hydrate  of  silica  is 
left  in  yarions  curious  shapes,  some  yery  much  like  portions  of 
well-known  diatoms.  By  the  modified  method,  instead  of  allowing 
the  silicic-fluoride  gas  to  come  into  contact  with  wet  cotton, 
some  of  it  is  passed  through  a  mixture  of  four  parts  of  glycerine 
and  one  of  water.  This  is  readily  managed  by  using  a  yery 
small  flask  or  a  tube  bottle  to  contain  the  fluor  spar,  glass,  and 
acid,  and  fitting  to  its  mouth  a  few  inches  of  bent  glass 
tube.  A  gentle  heat  from  a  spirit-lamp  causes  the  gas  to  be  giyen 
off  freely,  and  by  dipping  the  tube  just  under  the  glycerine  and  water, 
which  may  be  held  in  an  egg-cup,  silica  films  are  instantly  formed. 
The  experimenter  must  be  on  the  watch  lest  the  tube  gets  stopped  up 
with  the  silica  deposit.  As  soon  as  it  shows  any  signs  of  this,  clear  it 
out  with  a  fine  wire.  Only  a  yery  small  quantity  is  required  of  the 
yarious  chemicals — a  quarter  or  less  of  the  quantities  in  the  original 
experiment.  The  films  should  be  washed,  and  then  gently  crushed 
and  mounted,  to  be  yiewed  with  l-4th  and  l-8th  in.  objectiyes  and 
dark-ground  illumination.    This  is  easily  managed  if  the  objectiyes 

♦  Knowledge,  iii.  (1883)  pp.  82-3. 
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are  either  old  ones  of  small  angular  apertore  or  supplied  with  a  movable 
stop  to  reduce  their  larger  apertures  when  required. 

TTtility  of  the  Microscope  in  Chemistry.* — ^In  a  paper  by  H. 
Reinsch  on  the  detection  and  separation  of  certain  minerals  under 
the  Microscope,  it  is  claimed  that  the  use  of  the  Microscope  in 
chemical  analysis  is  not  only  rapidly  increasing,  but  that  it  is  ap- 
proaching the  spectroscope,  and,  in  some  respects,  surpassing  it  in 
usefulness.  It  is  admitted,  howeyer,  that  great  skill  is  requued  in 
manipulation,  and  in  preparing  test  objects  to  verify  results,  as 
appearances  vary  according  to  the  degree  of  concentration  of  the 
solutions  used,  and  different  reactions  will  sometimes  be  obtained 
from  the  same  salt  The  following  are  some  of  the  more  interesting 
experiments: — 

Silica,  of  all  substances,  yields  the  most  varied  and  beautiful 
forms,  resembling  plants  and  ferns,  often  presenting,  in  the  most 
glowing  colours,  five-leaved  flower-forms  in  infinite  varieties.  To 
obtain  these  forms,  we  place  a  drop  of  a  4  per  cent  solution  of 
potassium  silicate  on  an  object  slide,  and  then  add  a  drop  of  a  2 
per  cent,  solution  of  sodium  bicarbonate,  and  then  allow  the  liquid  to 
evaporate  at  the  ordinary  temperature ;  after  a  few  hours  have  elapsed 
the  most  beautiful  flower-forms  will  be  found  spread  over  the  slide, 
and  will  be  readily  recognized  by  a  pocket  lens,  but  when  examined 
by  the  Microscope  with  the  Nicol  at  90^,  will  exhibit  the  crystals 
gleaming  with  a  most  magnificent  play  of  colours.  By  moistening 
Sie  object  with  a  drop  of  copal  varnish,  and  covering  it  with  a  thin 
glass,  these  forms  may  be  permanently  preserved.  If  we  mix  a  drop 
of  the  4  per  cent,  solution  of  the  siUca  solution  with  a  drop  of  the 
1  per  cent  sodium  bicarbonate  solution,  we  fail  to  obtain  any  plant* 
forms,  but  find  polarized  spheres,  which,  when  the  Nicol  prism  is  at 
90%  exhibit  a  dark  cross,  such  as  are  obtained  with  ciJcspar;  on 
further  turning  of  the  prism  it  seems  to  revolve  visibly,  and  at  0° 
almost  entirely  disappears  or  passes  over  into  a  green  cross.  The 
most  minute  traces  of  silica  can,  by  this  means,  be  readily  detected 
in  a  mineral,  by  melting  a  small  sample  of  the  substance  with  a  little 
potassium  hydrate,  and  dissolving  it  in  a  little  water,  and  then  placing 
a  dear  drop  of  the  solution  on  an  object  slide  in  the  manner  previously 
indicated* 

It  is  just  as  easy  to  microscopically  determine  aluminium  oxide 
as  it  was  to  detect  the  silica.  It  may  be  recognized  as  well  from  its 
sulphates  as  from  its  alkali  solutions.  If  we  place  a  drop  of  a  4  per 
oent  solution  on  an  object  slide,  and  allow  it  to  evaporate,  spherical 
crystals  will  be  obtained,  which,  turning  at  90*^,  show  a  white  cross 
formed  of  pencils  of  rays ;  if  we  cover  the  object  with  a  mica  plate, 
and  place  tne  Nicol  at  O'',  the  rays  of  the  little  spheres  appear  as  if 
composed  of  a  number  of  small  black  grains ;  placing  it  at  60'',  they 
appear  as  two  blue  rays  opposite  to  each  other,  which  at  90^  assume 
a  corresponding  position,  and  on  further  turning  of  the  prism  dis- 

*  Cf.  Jonrn.  Chem.  Soo^  xlii.,  Abstmots  (1882)  p.  245,  from  Ber.  Deutsch. 
Chem.  GeseL,  xiv.  (1881)  pp.  2325-31.  Amer.  Natural.,  xvi.  (1882)  pp.  614-8, 
from  *  Scientific  American,'  BupplemeDt  1. 
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appear  entirely.  If  we  mix  a  saturated  aluminium  oxide  solution  in 
potassium  hydrate  with  sufficient  water  to  produce  a  2  per  cent, 
solution,  and  place  a  drop  or  two  of  it  on  die  slide,  then  mix  the 
sample  with  a  drop  of  a  1  per  cent  solution  of  sodium  bicarbonate, 
after  evaporation  there  will  remain  a  dull  white  spot,  which,  when 
still  moist,  shows  peculiar  spheres ;  by  means  of  these  alumina  can 
easily  and  positively  be  distinguished  from  silica ;  for  they  appear 
when  the  prism  is  at  90^  as  a  white  cross  whose  diagonal  axis  ends 
in  two  round  or  rhombic  scales.  If  we  mix  the  allkali  solution  of 
silica  and  aluminium  oxide  with  a  drop  of  bicarbonate  solution,  the 
silica  will  appear  as  silvery,  partly  closed  dendrites,  while  the 
alumina  assumes  lengthy  forms  which,  when  covered  with  a  mica 
plate,  seem  blue,  while  the  dendrites  of  silica  are  seldom  coloured. 

Gludna  may  be  very  easily  distinguished  microscopically  from 
both  of  the  preceding  earths.  A  drop  of  a  4  per  cent,  solution  of 
glucium  sulphate,  when  evaporated  on  the  slide,  leaves  large  stars, 
which  may  be  detected  by  the  naked  eye,  whose  fern-like  leaves 
spread  themselves  over  the  entire  surface  of  the  drop.  The  star  in 
the  centre,  when  the  prism  is  at  90°,  exhibits  prismatic  colours,  the 
leaves  appear  of  a  dull  silver  white  or  brownish  colour,  and  they  are 
often  perforated. 

Boric  add  is  likewise  very  easy  to  detect,  for  from  its  2  per 
cent,  aqueous  solution  there  is  obtained,  after  evaporation,  a  series  of 
rery  small  plates  hardly  2  mm.  in  diameter,  which,  when  they  are 
magnified  eighty  times,  do  not  show  any  cross.  If  the  residue  of  the 
boric  acid  be  moistened  with  a  drop  of  the  2  per  cent,  solution  of 
sodium  bicarbonate,  the  dried  drop  will  be  found  to  consist  of  beautiful 
polarizing  spheres,  which  in  their  centre  enclose  a  small  white  cross ; 
this,  on  turning  the  Nicol  prism,  also  revolves.  Occasionally  dendritic 
stars  instead  of  the  spheres  are  formed. 

The  alkalies  possess  such  optic  properties  that  they  can  be  definitely 
and  certainly  distinguished  by  the  Microscope.  In  making  these 
tests  it  is  best  to  employ  the  sulphates  for  the  examination,  as  they 
are  the  most  constant  in  their  composition,  and  in  the  drying  the 
samples  will  not  absorb  moisture  from  the  air,  and  so  produce  forms 
which  may  readily  be  recognized.  Four  per  cent,  solutions  were 
made  of  the  alkalies  soluble  in  water. 

The  test  with  potassium  sulphate  gives,  at  0°  of  the  Nicol,  a  series 
of  rhombic  plates,  which  are  not  very  well  defined ;  at  90^  blue  rims 
with  yellow  or  red  spots  are  developed;  these  cannot  be  taken  for 
any  other  alkali. 

Sodium  sulphate  will  be  recognized  as  soon  as  it  becomes  dry  by 
its  precipitation.  In  the  darker  field  of  the  Microscope  it  appears 
dull,  and  silvery-white  in  hopper-shaped  quadratic  crystals. 

The  ammonium  sulphate  assumes  such  peculiar  shapes  that  it 
cannot  be  mistaken  for  any  other  salt  At  0  the  crystals  are  hardly 
recognizable ;  at  90°  they  appear  like  partly  decomposed  walls  built 
of  grey  blocks,  with  blue  and  brown  rims. 

Lithium  su^hate  forms  clusters  of  prismatic  needle  which  at  0° 
show  beautiful  colours  and  a  blue  cross,  which  at  90°  becomes  black. 
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The  most  minute  qnantitieB  of  lithia  can  be  recognized  bj  their 
optical  behayionr. 

Lime  may  be  detected  in  BCTeral  different  ways ;  if  a  drop  of  a 
2  per  cent,  solution  of  calcium  chloride  is  mixed  with  a  drop  of  a 
1  per  cent  sodium  bicarbonate  solution,  the  drop  will  become 
cloudy ;  and  after  drying  it  appears  white  and  shows  diistinct  dendritic 
stars,  which  consist  of  an  accumulation  of  small  crystals.  Barium 
and  strontium  salts  fail  to  show  this  reaction,  or  only  in  a  yery 
indistinct  manner.  Lime  is  best  recognized  under  the  Microscope 
when  it  is  in  the  form  of  the  sul}>hate,  and  is  prepared  by  mixing  a 
drop  of  the  soluble  lime  salt  with  a  drop  of  sodium  sulphate.  The 
sulphate  crystallizes  in  stellar-shaped  crystals,  which  cannot  readily 
be  mistaken  for  any  other  form& 

Barium  nitrate  assumes  mossy,  glistening  like  silver,  colourless 
dendritic  forms ;  while  ttrorUium  nitrate  takes  the  form  of  radiating 
needles,  which  are  bluish  at  0°,  and  at  90^  are  blue,  green,  and  red. 

Magnesia  may,  eyen  when  present  in  the  most  minute  quantities, 
be  detected  by  the  Microscope.  The  sulphate  forms  colourless  clusters 
of  needles,  which  do  not  become  coloured  eyen  at  90*^. 

The  copper  stdphaie  takes  the  form  of  step-like  prisms,  which  at 
0°  are  almost  colourless,  becoming  at  70^  light  blue  with  green  stripes, 
and  at  90^  show  brilliant  colours. 

The  4  per  cent,  solution  of  manganese  sulphate  shows  broad 
scales,  silyer  white  to  grey  in  colour,  and  which  are  partly  serrated 
at  0°,  as  weU  as  at  60""  and  90^.  If  the  sample  is  left  by  itself  for 
seyeral  days,  polarizing  spheres  will  appear ;  these  are  so  peculiar 
that  the  manganese  can  r^^Lily  be  recognized  from  them,  especially 
as  no  other  metal  forms  such  spheres. 

Cadmium  presents  the  most  characteristic  formation  of  all  the 
metals;  a  4  per  cent,  solution  of  the  sulphate  produces  large 
spheres  containing  ellipsoids,  which  radiate  from  the  centre,  and  are 
marked  by  regular  transyerse  depressions.  This  formation  can  be 
recognized  wil^^out  a  Nicol  prism,  and  therefore  it  is  not  the  result 
of  the  polarized  light,  but  eyidently  depends  upon  the  mechanical 
arrangement  of  the  crystals.  On  using  the  Nicol  the  spheres  show 
at  0^  a  beautiful  blue  or  green  cross,  whose  colour-zones  increase 
with  the  turning  of  the  prism  until  90°  is  reached,  when  the  most 
beautiful  colours  of  the  rainbow  are  manifested,  while  the  ellipsoid 
becomes  darker,  better  defined,  and  the  transyerse  depressions  are 
marked  with  dark  spots.  These  phenomena  become  still  more 
characteristic  when  obseryed  oyer  a  plate  of  mica.  From  more  dilute 
solutions  of  tiie  cadmium  sulphate,  it  is  possiUe  to  obtain  the  spheres, 
but  the  peculiar  structure  is  not  obseryed. 

If  a  2  per  cent  solution  of  iron  sulphate  be  mixed  with  a 
1  per  cent,  solution  of  sodium  bicarbonate,  the  drop  soon  becomes 
cloudy,  and  is  coyered  with  a  gold  lustrous  film  of  the  oxide ;  after 
drying  the  specimen  shows  no  spheres,  but  if  it  is  allowed  to  remain 
quiet  for  two  days,  small  crystals  of  iron  carbonate  are  formed ;  these 
show  the  phenomena  of  polarization  distinctly,  but  in  a  yery  peculiar 
manner. 
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Uranium  wlphcUe  asBumes  the  most  beantifnl  forms  of  all  the 
metals;  a  4  per  cent  solution  is  used,  and  at  least  twelve  hours 
are  neoessary  to  produce  the  desired  formation.  It  can  readily  be 
recognized  with  a  pocket  lens,  and  resembles  beautifully  coloured 
asters  or  corn-flowers.  Less  frequently  it  occurs  in  the  form  of 
envelopes  with  velvet-blue,  narrow,  and  purple-coloured  broad 
triangles,  which  may  also  be  recognized  without  the  Nicol,  and 
therefore  are  not  produced  by  polarized  light,  but  result  from  the 
mechanical  arrangement  of  the  crystals. 

The  mercuric  mdphate  is  soluble  with  difficulty,  but  it  can  easily 
be  brought  into  solution  by  the  addition  of  a  few  drops  of  nitric  acid. 
It  forms  figures  similar  in  shape  to  a  Maltese  cross,  of  superimposed 
scales,  which  are  very  unstable. 

Silver  may  easily  be  determined,  and  in  such  a  way  that  it  is  not 
easily  mistaken  for  any  other  metal.  A  drop  of  a  2  per  cent, 
solution  of  silver  mdphaie  deposits  bright  points  which  may  be 
detected  with  the  naked  eye ;  at  {f  these  appear  as  complete  rhombic 
octahedrons,  with  the  edges  cut  ofif^  at  90^  they  glisten  with  the  most 
beautiful  play  of  colours,  like  the  diamond;  at  times  groups  are 
formed  which  seem  exactly  like  a  set  of  diamond  jewellery. 

Preparing  Thin  Slices  of  Bocks  and  Minerals. — Dr.  A.  Geikie, 
the  Director-General  of  the  Geological  Survey  of  Great  Britain  and 
Ireland,  in  his  '  Outlines  of  Field-Geology,'  *  deals  with  the  advan- 
tages of  microscopical  investigation  in  the  study  of  minerals  and  rocks, 
by  which  means  we  are  enabled  to  trace  the  minuter  structures  of  the 
earth's  crust,  and  to  follow  many  of  the  stages  in  the  formation  of  its 
rocks.  We  can  tell  which  mineral  of  a  rock  crystallized  first,  and, 
indeed,  can  follow  every  phase  of  crystallization  in  such  a  way  as  to 
explain  many  otherwise  unknown  parts  of  the  history  of  the  rocks. 
Moreover,  by  this  method  we  can  trace  the  subsequent  changes  which 
rocks  have  suffered  in  the  chemical  alteration  of  their  minerals  by 
percolating  water,  with  the  resulting  secondary  products.  While  a 
chemical  analysis  informs  us  of  the  ultimate  chemical  constitution  of 
a  rock,  a  microscopic  analysis  brings  before  us  its  mineralogical  com- 
position, showing  in  what  forms  &ie  chemical  elements  have  been 
combined,  and  how  diverse  two  rocks  may  be  in  structure  and  texture, 
though  in  chemical  composition  nearly  alike. 

A  cutting  machine  will  greatly  facilitate  the  process  of  preparing 
rock  slices.  The  thickness  of  each  slice  must  be  mainly  regulated  by 
the  nature  of  the  rock,  the  rule  being  to  make  it  as  thin  as  can  be 
conveniently  cut,  so  as  to  save  labour  in  grinding  down  afterwards. 
Perhaps  the  thickness  of  a  shilling  may  be  taken  as  a  fair  average. 
This  thickness  may  be  still  further  reduced  by  cutting  and  polishing 
a  face  of  the  specimen,  cementing  that  on  glass,  and  then  cutting  as 
close  as  possible  to  the  cemented  sur&ce.  The  thin  slice  thus  left  on 
the  glass  can  then  be  ground  down  with  comparative  ease. 

Excellent  rock  sections,  however,  may  be  prepared  without  any 

«  8rd  ed.  1882  (Kaomillan  k  Co.),  pp.  30,  201-15.  See  also  *  Text-Book  of 
Geology'  by  the  same  author  (Hacmilli.n  k  Ca),  1882,  pp.  94-108, 182-91  (figs.). 


Digitized  by  CjOOQIC 


462  8T7MMABT   OF  OUBBEMT  B1«AB0HBS  BSLATING  TO 

machine,  provided  the  operator  poBseeaeB  ordinary  neatneee  of  hand 
and  practice.  A  dexterous  use  of  the  hammer  wUl  break  off  from  a 
sharp  edge  of  the  rock  a  number  €i  thin  splinters  or  chips  about  an 
inch  square. 

For  the  preparation  of  the  thin  slices  for  the  Microscope,  the 
following  simple  apparatus  is  all  that  is  absolutelj  needfhl,  though  if 
a  grinding  machine  is  added  it  will  saye  time  and  labour: — (1)  A 
cast-iron  plate  9  in.  square  and  ^  in.  thick ;  (2)  two  pieces  of  plate- 
glass  9  in.  square ;  (3)  a  Water-of-Ajr  stone  6  in.  x  2^  in. ;  (4) 
coarse  emery ;  (5)  fine  or  flour  emery ;  (6)  putty  powder ;  (7)  Canada 
balsam ;  ^8)  a  small  forceps,  and  a  common  sewing  needle  in  a  wooden 
handle ;  (9)  some  oblong  pieces  of  common  flat  window-glass  2  in.  x 
1  in.;  (10)  glass  slides  with  ground  edges;  (11^  thin  coyer-glasses; 
(12)  a  smaU  bottle  of  spirits  of  wine.  The  following  are  the  direc- 
tions giyen  by  Dr.  Oeikie  for  the  subsequent  processes : — 

*'  The  first  process  consists  in  rubbing  down  and  polishing  one  side 
of  the  chip  or  slice  (if  this  has  not  already  been  done  in  cutting  off  a 
slice  affixed  to  glass,  as  aboye  mentioned).  We  place  the  chip  upon 
the  wheel  of  the  grinding-machine,  or,  failing  that,  upon  the  iron 
plate,  with  a  little  coarse  emery  and  water.  If  the  diip  is  so  shaped 
that  it  can  be  conyeniently  pressed  by  the  finger  against  the  plate, 
and  kept  there  in  regular  horizontal  movement,  we  may  proceed  at 
once  to  rub  it  down.  1^  however,  we  find  a  difficulty,  from  its  small 
size  or  otherwise,  in  holding  the  chip,  one  side  of  it  may  be  fastened 
to  the  end  of  a  bobbin  or  odier  convenient  bit  of  wood  by  means  of  a 
cement  formed  of  three  parts  of  rosin  and  one  of  beeswax,  which  is 
easily  softened  by  heating.  A  little  practice  will  show  that  a  slow, 
equable  motion  with  a  certain  steady  pressure  is  most  effdctual  in  pro- 
ducing the  desired  flatness  of  suiface.  When  all  the  roughnesses 
have  been  removed,  which  can  be  told  after  the  chip  has  been  dipped 
in  water  so  as  to  remove  the  mud  and  emery,  we  place  the  specimen 
upon  the  square  of  plate-glass,  and  with  flour-emery  and  water  con- 
tinue to  rub  it  down  until  all  the  scratches  caused  by  the  coarse  emery 
have  been  removed,  and  a  smooth  polished  sur&ce  has  been  produced. 
Care  should  be  taken  to  wash  the  chip  entirely  free  of  any  grains  of 
coarse  emery  before  the  polishing  on  glass  is  begun.  It  is  desirable 
also  to  reserve  the  glass  for  polishing  only.  The  emery  gets  finer 
and  finer  the  longer  it  is  used,  so  that  by  remaining  on  the  plate  it 
may  be  used  many  times  in  succession.  Of  course  the  glass  itself  is 
worn  down,  but  by  using  alternately  every  portion  of  its  surface,  and 
on  both  sides,  one  plate  may  be  made  to  last  a  considerable  time.  If 
after  drying  and  examining  it  carefully  we  find  the  surface  of  the  chip 
to  be  polished  and  free  i^m  scratches,  we  may  advance  to  the  next 
process.  But  it  will  often  happen  that  the  surface  is  still  finely 
scratched.  In  this  case  we  may  place  the  chip  upon  the  Water-of- 
Ayr  stone,  and  with  a  little  water  gently  rub  it  to  and  fro.  It  should 
be  held  quite  flat  The  Water-of-Ayr  stone,  too,  should  not  be 
allowed  to  get  worn  into  a  hollow,  but  should  be  kept  quite  flat, 
otherwise  we  shall  lose  part  of  the  chip.  Some  soft  rooks,  however, 
will  not  take  an  unsoratched  surface  even  with  the  Water-of-Ayr 
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stone.  These  may  be  fiDished  with  putty-powder,  applied  with  a  bit 
of  woollen  rag. 

The  desired  flatness  and  polish  having  been  seonred,  and  all  traces 
of  scratches  and  dirt  having  been  completely  removed,  we  proceed  to 
grind  down  the  opposite  side,  and  redace  the  chip  to  the  requisite 
degree  of  thinness.  The  first  step  at  this  stage  is  to  cement  the 
polished  surface  of  the  chip  to  one  of  the  pieces  of  common  glass.  A 
thin  piece  of  iron  (a  common  shovel  does  quite  well)  is  heated  over  a 
fire,  or  is  placed  between  two  supports  over  a  gas-flame.  On  this 
plate  must  be  laid  the  piece  of  glass  to  which  the  specimen  is  to  be 
affixed,  and  the  specimen  itself.  A  little  Canada  balsam  is  dropped 
on  the  centre  of  the  glass,  and  allowed  to  remain  until  it  has  acquired 
the  necessary  consistency.  To  test  this  condition,  the  point  of  a  knife 
should  be  inserted  into  the  balsam,  and  on  being  removed  should  be 
rapidly  cooled  by  being  pressed  against  some  cold  surface.  If  it 
soon  becomes  hard,  it  has  been  sufficiently  heated.  Oare,  however, 
most  be  observed  not  to  let  it  remain  too  long  on  the  hot  plate, 
for  it  will  then  become  brittle,  and  start  from  the  glass  at  some 
future  stage,  or  at  least  will  break  away  from  the  edges  of  the 
ohip,  and  leave  them  exposed  to  the  risk  of  being  frayed  off.  The 
heat  should  be  kept  as  moderate  as  possible,  for  if  it  becomes  too 
great  it  may  injure  some  portions  of  the  rock.  Chlorite,  for  example, 
is  rendered  quite  opaque  if  the  heat  is  so  great  as  to  drive  off  its 
water. 

When  the  balsam  is  found  to  be  ready,  the  chip,  which  has  been 
warmed  on  the  same  plate,  is  lifted  with  tiie  forceps,  and  its  polished 
ude  is  laid  gently  down  upon  the  balsam.  It  is  well  to  let  one  end 
touch  the  balsam  first,  and  then  gradually  to  lower  the  other,  as  in 
this  way  the  air  is  driven  out  With  the  point  of  a  knife  the  chip 
should  be  moved  about  a  little,  so  as  to  expel  any  bubbles  of  air,  and 
promote  a  firm  cohesion  between  the  glass  and  the  stone.  The  glass 
is  now  removed  with  the  forceps  from  the  plate,  and  put  upon  the 
table^  and  a  lead  weight  or  any  other  small  heavv  object  is  placed 
upon  the  chip,  so  as  to  keep  it  pressed  down  until  the  balsam  has 
cooled  and  hardened.  If  the  operation  has  been  successful,  the  slide 
ought  to  be  ready  for  further  treatment  as  soon  as  the  balsam  has 
bea[>me  cold.  If,  however,  the  balsam  is  still  soft,  the  glass  must  be 
again  placed  on  the  plate  and  gently  heated,  until  on  cooling  the 
balsam  resists  the  pressure  of  the  finger-nail. 

Having  now  produced  a  firm  union  of  the  chip  and  the  glass,  we 
proceed  to  rub  down  the  remaining  side  of  the  stone  with  coarse  emery 
<m  the  iron  plate  as  before.  If  the  glass  cannot  be  held  in  the  hand, 
or  moved  by  the  simple  pressure  of  tiie  fingers,  which  usually  suffices, 
it  may  be  fastened  to  the  end  of  the  bobbin  with  the  rosin  cement  as 
before.  When  the  chip  has  thus  been  reduced  until  it  is  tolerably 
tiiin — ^until,  for  example,  light  begins  to  appear  through  it  when  held 
between  the  eye  and  ihe  window — we  may,  as  before,  wash  it  clear  of 
the  coarse  emery,  and  continue  the  reduction  of  it  on  the  glass  plate 
with  fine  emery.  Crystalline  rocks,  such  as  granite,  gneiss,  diorite, 
dolerite,  and  modem  lavas,  can  be  reduced  to  the  required  thinness  on 
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the  glass.  Softer  rocks  may  require  gentle  treatment  with  the  Water- 
of-Ajr  stone. 

The  last  parts  of  the  process  are  the  most  delicate  of  alL  We 
desire  to  make  the  section  as  thin  as  possible,  and  for  that  purpose 
oontinne  rubbing  until  affcer  one  final  attempt  we  perhaps  find  to  onr 
dismay  that  great  part  of  the  slice  has  disappeared.  The  utmost 
caution  must  consequently  be  used.  The  slide  should  be  kept  as  flat 
as  p<)ssible,  and  looked  at  frequently,  that  the  first  indications  of  dis- 
ruption may  be  detected.  The  thinness  desirable  or  attainable  depends 
in  great  measure  upon  the  nature  of  the  rock.  Transparent  minerals 
need  not  be  so  much  reduced  as  more  opaque  ones.  Some  minerals, 
indeed,  remain  absolutely  opaque  to  the  last,  like  pyrite,  magnetite, 
and  ilmenite. 

The  slide  is  now  ready  for  the  Microscope.  It  ought  always  to  be 
examined  with  that  instrument  at  this  stage.  We  can  tibus  see  whether 
it  is  thin  enough,  and  if  any  chemical  tests  are  required  they  can 
readily  be  applied  to  the  exposed  surface  of  the  slice.  If  the  rock  has 
proved  to  be  very  brittle,  and  we  have  only  succeeded  in  procuring  a 
thin  slice  after  much  labour  and  several  failures,  nothing  further 
should  be  done  with  the  preparation  unless  to  cover  it  with  glass,  as 
will  be  immediately  explained,  which  not  only  protects  it,  but  adds  to 
its  transparency.  But  where  the  slice  is  not  so  fragile,  and  will  bear 
removal  from  its  original  rough  scratched  piece  of  glass,  it  should  be 
transferred  to  one  of  the  gla^  slides  (No.  10).  For  this  purpose  the 
preparation  is  once  more  placed  on  the  warm  iron  plate,  and  dose 
alongside  of  it  is  put  the  glass  slide,  which  has  been  carefully  cleaned, 
and  on  the  middle  of  which  a  little  Canada  balsam  has  been  dropped. 
The  heat  gradually  loosens  the  cohesion  of  the  slide,  which  is  tiien 
very  gently  pushed  along  to  the  contiguous  clean  slip  of  glass.  Con- 
siderable practice  is  needed  in  this  part  of  the  work,  as  the  slice, 
being  so  thin,  is  apt  to  go  to  pieces  in  being  transferred.  A  gentle 
inclination  of  the  warm  plate  is  advantageous,  so  that  a  tendency  may 
be  given  to  the  slice  to  (dip  downwards  of  itself  on  to  the  dean  glass. 
We  must  never  attempt  to  lift  the  slice.  All  shiftings  of  its  position 
should  be  performed  with  a  point  of  a  long  needle  or  other  sharp  in- 
strument. K  it  goes  to  pieces,  we  may  yet  be  able  to  pilot  the  frag- 
ments to  their  resting-place  on  the  balsam  of  the  new  glass,  and  the 
resulting  slide  may  be  sufficient  for  the  required  purpose. 

When  the  slice  has  been  safely  conducted  to  the  centre  of  the  glass 
slip,  we  put  a  little  Canada  balsam  over  it,  and  allow  it  to  be  warmed 
as  before.  Then  taking  with  the  forceps  one  of  the  well-cleaned  thin 
cover-glasses,  we  allow  it  gradually  to  rest  upon  the  slice  by  letting 
down  first  one  side,  and  then  by  degrees  the  whole.  A  few  gentle 
circular  movements  of  the  cover-glass  with  the  point  of  the  needle  or 
the  forceps  may  be  needed  to  iusure  the  total  disappearance  of  air- 
bubbles.  When  these  do  not  appear,  and  when,  as  before,  we  find 
that  the  balsam  has  acquired  the  proper  degree  of  consistence,  the 
slide  containing  the  slice  is  removed,  and  placed  on  the  table  with  a 
small  lead  wei^t  above  it  in  the  same  way  as  already  described.  On 
becoming  quite  cold  and  hard  the  superabundant  balsam  round  the 
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edge  of  the  ooyer-glass  may  be  scraped  off  with  a  knife,  and  any 
which  still  adheres  to  the  glass  may  be  remoyed  with  a  little  spirits 
of  wine. 

Small  labels  should  be  kept  ready  for  affixing  to  the  slides  to  mark 
the  locality  and  reference  number  of  the  specimen.  Thus  labelled  th^ 
slide  may  be  put  away  for  future  study  and  comparison. 

The  whole  process  seems,  perhaps,  a  little  tedious ;  but  in  reality 
much  of  it  is  so  mechanical,  that  after  the  mode  of  manipulation  haa 
been  learnt  by  a  little  experience,  the  rubbing  down  may  be  done 
while  the  operator  is  reading.  Thus  in  the  evening,  when  enjoying  a 
pleasant  book  after  his  day  in  the  field,  he  may  at  fiie  same  time  with 
some  practice  rub  down  his  rock-chips,  and  thus  get  oyer  the  drudgery 
of  the  operation  almost  unconsciously. 

One  final  remark  may  here  be  required.  The  learner  must  not 
suppose  that,  haying  prepared  his  slices,  he  has  nothing  to  do  but  to 
place  them  under  the  Microscope,  and  at  once  determine  the  composi- 
tion. He  will  find  it  by  no  means  an  easy  task  to  make  satisfactory 
progress,  and  at  first  he  may  be  inclined  to  abandon  microscopic  work 
m  despair  of  oyer  gaining  confidence  in  it.  Let  him,  howeyer,  begin 
by  studying  indiyidual  minerals,  and  make  himself  acquainted  gradu- 
ally with  their  various  characters.  He  should  procure  numerous 
sections  of  minerals  which  enter  into  the  composition  of  the  rocks 
which  he  wishes  to  investigate.  By  degrees  he  will  be  able  to  dis- 
criminate them  as  they  occur  in  the  rocks,  and  once  able  to  do  this, 
his  progress  will  be  comparatively  smooth.  But  he  must  be  prepared 
for  a  long,  patient  course  of  training,  and  ought  on  no  account  to 
speak  confidently  about  the  microscopic  structure  of  rocks  until  he 
feels  assured  that  the  confidence  arises  from  sound  knowledge." 

Under  the  head  of  *'  The  Microscope"  the  author  explains  the  re- 
quirements of  the  field-geologist  to  be  1^  in.,  1  in.,  and  i  in.  objectives, 
giving  powers  from  30  to  800.  It  is  always  desirable  to  observe  the 
characters  of  a  rock  as  an  opaque  object ;  titaniferous  iron,  for  example, 
appears  by  transmitted  light  in  black  structureless  grains  or  opaque 
patches,  whilst  with  reflected  light  the  cleavage  and  lines  of  growth 
of  the  mineral  can  often  be  clearly  seen,  and  what  seemed  to  be 
uniform  black  patches  are  then  found  in  many  cases  to  inclose  bright 
brassy  kernels  of  pyrite.  With  transmitted  light  somewhat  different 
appearances  will  be  presented  by  two  slices  of  the  same  rock,  accord- 
ing to  the  thinness  of  the  section,  brown  or  almost  black  minerals 
appearing  pale  yellow,  green,  or  almost  colourless,  when  thinner. 
Dichroism  and  polarized  light  are  also  dealt  with,  and  the  author 
concludes  with  six  questions  which  the  student  is  to  propound  to 
himself  for  his  satisfaction  in  the  determination  of  rocks. 

In  his  directions  for  preparing  sections  of  fossil  plants,*  Dr.  H. 
.  Conwentz  describes  two  grinding  and  polishing  machines  made  by 
Yoigt  and  Hochgesang  of  Gottingen. 

The  first  (fig.  88)  is  a  hand-machine.    The  specimen  is  cemented 

*  In  Behrens*  *  Hilfsbuoh  znr  AuBf&hmng  mikroekopiBolier  Untpraaohuugen 
im  Botanisch'en  Lalxnratoriiim,'  1883  (Sohwetsohke  u.  Sohn,  Bravosehweig),  pp. 
162-73  (5  figs.). 

Ser.  2.— Vol,  III.  2  H 
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to  the  carrier  a,  which  is  movable  on  the  axis  &,  and  can  also  be 
rotated  in  two  directions.     The  object  is  pressed  by  the  weight  c 


Fig.  88. 


against  the  steel  disk  d,  which  is  reyolved  by  the  wheel  e  acting  on  a 
smaller  toothed  wheel  on  the  axis  of  d. 

The  second  (fig.  89)  is  intended  to  be  worked  by  the  foot    The 


Fio.89. 


parts  a^hyC  and  d  are  the  same  as  before.    The  wheel  and  treadle  at 
/and  g  work  the  pnlley  «,  by  which  the  steel  disk  d  is  reyolred ;  h  is 
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purt  of  the  corer  for  the  disk,  to  preyent  the  emery  flying  about  A 
box  beneath  also  catches  the  powder  that  falls.  (This  arrangement 
is  also  supplied  with  fig.  88,  though  not  shown  in  the  woodoui.S 
A  second  wheel  at  t,  with  a  cord  passing  over  h^  actuates  a  yertical 
spindle  2,  which  rotates  a  horizontal  cast-iron  plate  at  m  for  poli^diing, 

Making  Sections  of  Bock,  Bone,  Ivory,  fto.*^Mr.  J.  Smith 
describes  the  following  method  of  making  and  mounting  transparent 
rocknaections.  The  first  step  is,  of  course,  to  get  a  suitable  piece  of 
rock,  say  a  fragment  of  trap  or  basalt.  This  should  be  broken  as  thin 
as  possible,  and  to  do  this,  haying  struck  off  a  fragment  from  the 
parent  rock  or  boulder,  take  it  between  the  finders  and  thumb  of  the 
left  hand.  Hold  one  edge  on  the  rock  from  ?^ich  it  was  struck,  or 
any  hard  stone  which  may  be  conyenient,  and  strike  it  a  sharp  blow 
with  the  hammer  fair  on  the  opposite  edge.  If  this  is  well  done  thin 
fri^gments  about  l-8th  in.  thick  will  fly  off. 

The  fragments  of  rock  should  be  roughly  clipped  in  the  field  by 
wire  nippers  into  disks  of  about  7-8ths  in.  diameter,  and  haying  reached 
home  tiie  next  thing  is  to  make  the  disks  roughly  circular,  and  to 
flatten  and  polish  one  side.  To  do  this,  a  flat  slab  of  polished  sand* 
stone,  18  in.  square  by  4  in.  thick,  is  used,  on  which  the  edge  of  the 
disk  is  rubbed,  using  water  and  giving  it  a  slight  turn  at  every  rub  ; 
a  very  little  practice  will  enable  any  one  to  make  the  disks  almost 
circular.  But  what  is  chiefly  to  be  aimed  at  in  making  them  circular 
is  to  get  a  smooth  edge,  as  a  disk  having  a  perfectly  smooth  edge  will 
noi  break  so  readily  in  the  subsequent  process  as  a  rough-edg^  one. 
It  should  now  measure  about  5-8tbs  of  an  inch  in  diameter.  The  flat 
face  must  next  be  polished  so  as  to  remove  every  trace  of  scratching 
caused  by  the  sandstone,  and  it  is  necessary  at  the  same  time  to  make 
this  face  perfectly  flat.  To  accomplish  this,  a  water-of-Ayr  hone,  7  in* 
square  by  2i  in.  thick,  is  used,  having  one  of  the  faces  perfectly  flat. 
Chi  this  fiice  the  disk  is  rubbed  wiui  water,  until  it  also  becomes 
perfectly  flat  and  free  from  scratches.  It  must  then  be  made  thoroughly 
clean  and  mounted  on  a  piece  of  hard  wood  ^well  seasoned  beech 
wood)  2  in.  square  by  £  in.  thick.  The  disk  is  fixed  to  the  block 
with  gum  arabic,  putting  plenty  round  the  sides,  so  as  to  form  a 
collar,  and  allowed  to  himlen  for  two  or  three  days. 

The  specimen  is  now  to  be  ground  down  until  the  beech  can  be 
seen  distinctly  through  it.  It  will  not  do  to  rub  it  on  the  sandstone 
now,  as  water  would  dissolve  the  gum,  and  the  specimen  would  be  at 
once  detached.  For  the  purpose  of  rubbing  it  down  use  a  flat  metal 
plate,  coarse  emery  powder,  and  paraffin,  tnrpentine,  or  benzoline,  as 
none  of  these  substances  will  dissolve  gum  arabic.  After  it  has  been 
reduced  to  about  l-20th  in.,  more  speed  may  be  obtained  by  using  a 
Turkish  whetstone  sprinkled  with  a  little  of  the  finest  emezy  powt&r, 
rubbing  on  this  tiU  ^e  wood  may  be  dimly  seen  through  the  specimen. 
At  this  stage,  the  specimen,  wood,  and  whetstone  are  cleaned  with  a 
piece  of  rag  soaked  in  turpentine,  and  rubbed  down  on  the  bare  stone, 
nsing  the  same  fluid,  till  the  specimen  is  thin  enough  to  be  taken  off 

*  Joum.  Poti  Mksr.  Boo.,  ii.  (1883)  pp.  28-33  (2  flga). 

2  H  2 
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the  wood.    This  is  the  most  oritioal  period  in  the  rubbing  piooess^ 
whicb  must  be  done  yery  gently. 

In  malring  sections  of  flints,  agates,  and  stones  of  like  badness, 
it  is  of  no  nse  rubbing  tbem  on  the  sandstone ;  tbej  must  be  ground 
down  from  the  very  first  on  the  iron  plates  with  emery.  The  rest  of 
the  process  is  the  same  as  aboye. 

When  the  beech  can  be  well  seen  through  the  specimen,  a  few  light 
rubs  should  be  giyen  on  the  water-of-Ayr  stone,  using  water.  The 
specimen  is  then  ready  to  be  mounted  in  Canada  balsam. 

Bemoye  with  a  wet  cloth  all  the  gum  from  the  edge  of  the 
specimen,  and  thoroughly  clean  the  wood  of  all  impurity.  Boil  the 
kettle.  Stick  the  blade  of  a  pen-knife  into  the  side  of  the  beech,  to 
act  as  a  handle,  and  hold  the  specimen  in  the  steam  from  the  kettle- 
spout  till  it  slides  down  the  fa^  of  the  wood.  There  need  be  no  fear 
of  its  falling  off.  The  water  from  the  steam  will  preyent  this.  It 
may  come  off  in  less  than  fiye  minutes,  or  it  may  take  half  an  hour. 
It  is  useless  to  try  to  hasten  the  process,  by  pushing  the  specimen 
with  the  edge  of  the  knife-blade ;  this  will  only  end  in  a  yexatious 
smash.  After  all,  on  an  ayerage,  about  a  dozen  specimens  can  be 
<'  steamed  "  from  ^e  wood  and  mounted  in  balsam  in  about  two  hours. 
With  eyery  care,  a  specimen  will  sometimes  break  in  two  or  more 
pieces,  in  which  case  a  slide  may  perhaps  be  made  of  each  fragment. 
The  specimen  haying  at  last  become  loose  on  the  wood,  heat  a  glass 
slide  oyer  an  argand  burner,  and  with  the  blade  of  a  penknife  moye 
the  specimen  gently  to  the  edge  of  the  wood.  Put  the  knife-blade 
under  the  edge  that  projects  beyond  the  wood,  steadying  the  hand  on 
the  side  of  the  wood,  and  not  attempting  to  lift  the  section,  but  draw- 
ing it  off  the  wood  gently ;  the  water  mm  the  condensed  steam  will 
keep  it  attached  to  the  knife.  Put  a  drop  or  two  of  warm  balsam  on 
the  heated  slide,  haye  ready  a  slide  template  ooyered  with  paper, 
haying  a  circular  hole  cut  in  the  middle  of  it,  5-8ths  in.  in  diameter, 
or  the  same  size  as  the  specimen.  Put  tiie  template  under  the  heated 
slide,  holdinff  both  in  the  left  hand.  Dry  the  free  side  of  the  specimen 
(still  on  the  knife)  oyer  the  argand  lamp.  Place  the  specimen  gently 
on  the  balsam,  directly  oyer  the  hole  in  the  template.  Draw  the 
knife  off  sideways.  If  it  is  attempted  to  lift  it  up,  the  specimen  will 
break  in  pieces,  the  water  holds  the  section  so  firmly  to  the  knife. 
Heat  a  8-4ths  in.  glass  coyer  oyer  the  argand  lamp,  and  put  two 
drops  of  balsam  on  it ;  lay  it  gently  on  the  specimen,  which  by  this 
time  should  be  perfectly  flat;  do  not  squeeze;  heat  the  template, 
slide,  and  section  oyer  the  lamp,  and  let  the  balsam  gently  boil,  to 
expel  the  air-bubbles.  Again,  do  not  squeeze,  but  keep  the  object  in 
position  oyer  the  template  with  the  point  of  the  knife-blade.  Allow 
the  slide  to  cool  a  little  ;  now  gently  squeeze  down  the  glass  slip  so 
as  to  expel  all  superfluous  balsam. 

Mr.  Smith  says  that  the  process  is  also  suitable  for  making  trans- 
parent sections  of  bone,  iyory,  <fec.,  and  is  much  superior  to  the  old 
method  of  rubbing  down  a  specimen  fixed  with  balsam  to  a  glass 
slip. 
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Babes,  V. — Ueber  einige  F&rbangsmethoden,  besonders  fiir  krankhafte  Gewebe 
mittelst  Safranin  and  deren  Bestdtate.  (On  some  stainiDg  methods 
especially  for  diseased  tissue,  with  Safranin,  and  their  results.)    [T^osf] 

Arch.  f.  Mikr.  Anat,  XXIL  (1883)  pp.  35^-65. 

Balfovb,  F.  M.    See  Foster,  M. 

Babb^,  p. — Sur  Talignement  des  Diatom^  dans  les  preparations.  (On  the 
arrangement  of  diatoms  in  preparations.)    [^upm,  p.  452.1 

Bull.  Soc,  Belg.  Micr.,  IX.  (1883)  pp.  74,  75-7. 
Batlbs,  J.  0.— Microscopic  Analysis  of  the  structure  of  Iron  and  Steel.    [PostJ] 

Science,  L  (1883)  p.  101. 
Bbdbiaoa,  J.  y. — Eine  neue  Kittmasse  znm  Yerschliessen  der  Cylinder  und 
Buchsen.    (A  new  cement  for  sealing  cylinders  and  boxes.) 
[Hofmann's  '<  White  Uniyersal  Oement.'n 

^.  Anzeig.,  VI.  (1883)  pp.  229-30. 
Bennbtf,  B.  Al.  B. — Mounting  legs.  &c.,  of  Insects. 

[Omtains  the  following : — '*  The  chief  diflBculty  is  the  appearance  of  air- 
bubbles  in  the  object  after  it  has  been  mounted.  To  ayoid  this,  there  is 
a  little  dodge  not  mentioned  in  most  books.  When  the  leg  is  taken  out 
of  the  turpentine,  instead  of  placing  it  at  once  on  the  slide,  boil  it  for  a  few 
moments  in  some  balsam,  kept  for  the  purpose  in  another  tube.  While  it 
is  being  boiled  the  air  will  escape,  and  tne  balsam  will  take  its  place. 
There  will,  therefore,  be  not  nearly  so  much  chance  of  air-bubbles  arising 
when  the  object  is  mounted.  Of  course,  this  would  be  rather  rough 
treatment  for  some  objects ;  but  with  the  legs  of  insects  (especially  such 
as  Dytiscus  marginalis)  it  generally  answers  admirably,  and  savee  a  yast 
deal  of  tronble.n 

Engl.  Mech.,  XXXVH.  (1883)  p.  253. 
Bbbthold,  G. 

[Description  of  a  method  for  preparing  marine  alg8»,  B\ipra^  p.  451.] 

Jahfh.f.  Mm.  Bot.,  XIU.  (1882)  pp.  704-5. 

Abstr.  by  Dr.  O.  O.  Whitman  in  Amer,  Natural.,  XVII.  (1883)  pp.  456-7. 

C,  T.— Beply  to  M.  A.  B.  (ante,  p.  309)  as  to  Breakage  of  Slides  in  the  Mail. 

[Uses  wooden  boxes  and  wraps  tissue  paper  round  the  slide  seyeral  times 

untU  it  fits  yery  tight  into  Uie  grooyes  in  the  box,  so  tight  that  the  slides 

haye  to  be  forced  in  with  some  pressure.] 

Amer.  Man,  Micr,  Joum,,  IV.  (1883)  p.  78. 
Carbolic  Acid  Process. 

[Note  as  to  the  process  haying  been  originated  by  Dr.  Balph  in  1874,  and 
the  balsam  and  chloroform  mixture  in  1857.] 

Southern  Science  Record,  HI.  (1883)  p.  81. 

Chadwick's  (H.  C.)  use  of  alcohol  for  mounting  Lophopua  crystallinua  with  the 

tentacles  expanded. 

[The  spirit  is  blown  as  a  spray  upon  the  surface  of  the  water  containing 

the  organisms;    it  mixes  slowly,  and  the  tentacles  are   thereby  not 

retracted.] 

Micr.  News,  IIL  (1883)  p.  150. 
Colb,  a.  C,  Studies  in  Microscopical  Science. 

No.  48  (pp.  293-8).    Porphyritic  Basalt   Arthur's  Seat,  Edinburgh.    Plate 

X  25. 
No.  49  (pp.  299-302).    The  Alimentary  (]anal.    The  Small  Intestme.    Ex- 
planation of  plate  to  accompany  No.  51. 
No.  50  (pp.  303-4).    Serpentme.— The  Lizard  Serpentine.  Plate  x  25  with 

No.  52. 
No.  51  (pp.  805-12).    The  Alimentary  Oanal.    The  Large  Intestine.    Two 

plates  of  T.  S.  Large  Intestine  (slide)  and  Duodenum  of  Dog  x  25. 
No.  52  (pp.   313-8).    Serpentine.    Ports^,  Scotland.    Plate  x  25.    Also 
Plate  (X  25)  of  Serpentine  between  Kynance  Ooye  and  Lizard  Town, 
OomwalL 
Fawcett,  J.  E.— Mounting  with  Wax-cells.    [Pos<.] 

Micr.  News,  IJl.  (1883)  pp.  153-4. 
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FiHLBiBnr.^Ueber  neue  Methoden  der  XJntemichinig  imd  Guliur  palhogeoer 
Bacterien.  (On  new  methods  for  the  inveetigation  and  culture  of  patbo- 
genonB  Bacteria.)    IFost,'] 

SB.  Phy8,'Med.  QeseU.  Wurgburg,  1882,  pp.  113-21. 
F06TIR,  M.,  F.  M.  Balfocb,  a.  Skdgwiok,  and  W.  Heaps.— The  Elements 
of  Embi^ology.    2nd  ed.,  xiy.  and  486  pp.,  141  figs.    8yo,  London,  1883. 
[Pp.  423-71  consist  of  an  Appendix  containing  **  practical  instructions  for 
stad^ng  the  development  of  the  chick,"  and  ^  practical  directions  for 
obtaining  and  studying  mammalian  embryos."] 
[Gknitz,  E.]— Hunting  for  lost  glaciers  with  a  Microscope. 

[ReTiew  of  the  author's  paper  in  Nova  Acta  Acad.  Leop.-Carol,^  XLY. 
p.  85.] 

Science,  L  (1883)  p.  177. 
Qbibsbach,  H. — Beitriige  zur  Yerwendung  von  Anilinfarbetoffen  in  der  Micro- 
scopischen  Technik.    (Contributions  to  the  use  of  aniline  staining  subetanoea 
in  microscopical  technics.)    [Sapra,  p.  446.] 

Zool.  Afueig.,  VI  (1888)  pp.  172-4. 
Hanaxah,  G.  E.— Improyed  Filtering  Reagent  Bottle. 

[A  wide-mouth  bottle  with  three  glass  tubes  through  the  cork.  The 
delivery  tube  reaches  nearly  to  the  bottom  of  the  Iwttle  and  is  cnryed 
aboye  the  cork.  Just  beyond  the  curye  this  tube  is  attached  to  a  larger 
tube  filled  with  absorbent  cotton  forming  a  filter,  and  to  the  lower  end  of 
which  is  a  short  piece  of  tubing  contracted  at  its  distal  end.  Another  of 
the  three  tubes  has  a  **  thistle-bulb  "  top  to  readily  introduce  the  reagent 
from  dishes,  Ac 

Amer.  Mbn.  Micr.  Joum.,  IV.  (1883)  pp.  41-3  (1  fig.). 
Habbtr,  V. — On  double  staining  Nucleated  Blood-corpuscles  with  Anilin  Dyes. 
[Si^pra^  p.  447.] 

Quart.  Joum.  Micr.  Sci.,  XXHT.  (1883)  pp.  292-801. 
Heafe,  W.    See  Foster,  M. 

Hebtwig'b  method  of  preparing  and  cutting  Amphibian  Eg^    [^tfpro,  p.  442.] 

Amer.  Natural.,  XVU.  (1883)  pp.  572-4, 
from  Jen.  Zeitechr.  /.  Natunms.,  IX.  (1882)  p.  249. 
HiTCHOOCK,  B. 

[**  It  may  interest  some  readers,  especially  those  who  are  studying  the 
diatoms,  and  would  like  to  find  the  rare  forms  that  occur  occasionally  in 
the  stomachs  of  certain  animals,  to  know  that  the  contents  of  an  ovster's 
stomach  can  be  withdrawn  by  inserting  a  tube  through  the  mouth.  If 
this  can  be  done  with  the  oyster  there  is  no  apparent  reason  why  it  cannot 
also  be  done  with  many  other  animals,  and  the  contents  could  be  fiur  more 
easily  cleaned  than  when  they  are  obtained  by  dissection  in  the  usual 
way.^] 

Amer.  Men.  Micr.  Joum.^  IV.  (1883)  p.  77. 
Instmccoes  para  a  colheita  e  preparac&o  de  productos  botanicos.     (Instructions 
for  the  oollection  and  preparation  or  botanical  products.) 

80c.  Broteriana,  Bd.  Annual.,  I.  (1880-2)  [Coimbra,  1883]  pp.  5-20. 
JaoxsoN)  E.  E. — Orystals  of  Sodium  Chloride. 

[Method  of  exhibiting  under  a  low  power  by  mixing  on  a  slide  a  little 
solution  of  salt  and  alcohol.] 

The  Microscope,  III.  (1883)  p.  5. 
„         „        The  Microscope  in  Medicine. 

['*  Notes  from  my  record  of  microscopic  work  ....  to  illustrate  the  yalue 
of  the  instrument  in  correct  diagnosis.''   Pea  in  the  ear.   Urine.] 

The  Microscope,  UI.  (1883)  p.  16. 
Kdtgslbt,  J.  S.— Imbedding.    [Supra,  p.  444.] 

Sci.  and  Lit.  Gc^p^  see  Amer.  Mon.  Micr.  Joum.,  IV.  (1883)  p.  58. 
LooKwooD,  8. — Labelling  SlidcD.    [Supra,  p.  456.] 

Amer.  Mon.  Micr.  Joum.,  TV.  (1883)  p.  64. 

MoLiscH,  H. — Ueber  den  mikrochemischen  Nachweis  yon  Nitraten  und  Nitriten 

in  der  Pflanze  mittelst  Diphenylamin  oder  Brucin.    (On  the  microohemicol 

analysis  of  nitrates  and  nitrites  in  plants  by  means  of  diphenylamin  or 

brucin.)  Ber.  Deutsch.  Bot.  Gesell.,  I.  (1883)  pp.  150-5. 
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i*s  (P.  P.)  PreparatioM  of  OoaL    rPost.'] 

Bull  Soc,  BOg,  Micr.,  1X^888)  pp.  87-«. 
BI0HAVD60N,  B.  W.— Sections  to  illustrate  multiple  staining.    [Exhibitfon.] 

^fiA.  4r  Mag.  Nat.  Hist.,  XL  (1883)  p.  282. 
B.,  J.  C— Pond-life  in  Winter. 

[Description  of  the  Botifers,  Infusoria,  fto^  found  in  a  dipping  through  a 
hole  cut  in  the  10-in.  thick  ice  of  a  pond.] 

Amer,  Man,  Micr,  Jowm,^  lY.  (1888)  pp.  62-8. 
SsDGwiCK,  A.    See  Poster,  M. 
Black,  H.  J. — Pleasant  Hours  with  the  Microscope. 

[Examination  of  aphides  and  cells  for  same.    PostA 

Knowledge,  HL  (1883)  pp.  219-20,  245-6,  288. 
Yah  Bbunt,  G. — ^Preparation  of  BacUlaria  paradoxa, 

[Exhibition  of  a  preparation  showing  the  firustules  burnt  upon  a  oorer- 
glass,  maintaining  their  position  just  as  in  life.  This  was  made  by  addinfl" 
alcohol  to  the  water  containing  the  diatoms.  The/  were  suddenly  killed 
and  did  not  separate.] 

Amtr,  Jfon.  Micr,  Joum,,  TV.  (188.3)  p.  60, 
Whitmah,  0.  O.^Note  on  Blanc's  method  of  preserving  and  staining  Protozoa. 
[Ante,  p.  293.] 

Amer.  Natural.,  XVIL  (1883)  p.  458. 
Znerz,  A. — ^Mittheilungen  betreffend  Aufstellung  und  Behandlung  von  Alcohol- 
pniparaten.    (Oommunications  on  the  putting  up  and  treatment  of  alcohol 
preparetions.) 

[Additions  to  Dr.  E.  Mobius'  communication,  ante,  p.  292.] 

Zool.  Anxeig.,  VL  (1888)  pp.  199^200. 
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PROCEEDINGS  OF  THE  SOCIETY. 


MsBTiMG  OF  11th  Apbil,  1883,  AT  King's  Collbos,  Stband,  W.C, 
Chas.  Stbwabt,  Esq.,  M.B.C.S.,  F.L.S.  (Viob-Pbesident),  dt  th« 
Ohaib. 

The  Minutes  of  the  meeting  of  14th  March  last  were  read  and 
confirmed,  and  were  signed  by  the  Chairman. 


The  list  of  Donations  (exclnsiye  of  exchanges  and  reprints) 
receiyed  since  the  last  meeting  was  submitted,  and  tiie  thanks  of  the 
Society  given  to  the  donors. 

From 
Gerard,  J.— A  Oatalogae  of  Plants  (1596).    Edited,  with 

notes,  &C.,  and  a  life  of  the  author,  by  B.  D.  Jackson. 

xvi.,  v.,  and  64  pp.    (Privately  printed.    4to,  London, 

1876.) 
Lamonronx,  J.  V.  F.— Histoire  des  Polypiers  Oorallig^nea 

fiexibles,  ynlgairement  nomm^  Zoophytes.    Ixxxiv.  and 

559  pp.  19  pis.    (8vo.  Oaen,  1816.) 
Turner,  W.—Libellus  de  re  herbaria  novns  (1538).    Be- 

printed  in  fieu^imile,  with  notes,  Ac,  and  a  life  of  the 

anthor,  by  B.  D.  Jackson,    xii.,  xviii.,  20,  and  8  pp. 

(Privately  printed.    4  to,  London,  1877) Mr,  Crisp. 

Spallanzani,  L.— Tracts  on  the  Natural  History  of  Animals 

and  Yegetahlee.    Translated  by  J.  G.  DalyelL    2nd  ed. 

2  vols.    (8vo,  Edinburgh,  1803)        Mr,  G.J.  8mUh. 

24  Slides  of  Diatomaoess  and  Preah-water  Sponges      ..      ..  Mr.  B.  W.  ITiomas. ' 
Desiccated  Rotifers ..  Rev.  E.  J.  Eblhway. 


Mr.  Crisp  exhibited  and  described  Bertrand*s,  Fness's,  and  Nachet's 
Petrological  Microscopes ;  also  Bollett*s  Polari-Spectro-Mioroscope. 


Dr.  Maddox  exhibited  and  described  a  double  aeroscope,  with 
small  aspirator  for  the  collection  of  germ  cells  from  the  atmosphere. 
A  diagram  of  the  apparatus  was  also  shown  in  Dlustration  of  the  con- 
struction and  connections  of  the  yarious  parts  (supra,  p.  dSS\ 

The  Chairman  was  sure  the  Fellows  would  feel  greatly  obliged  to 
Dr.  Maddox  for  bnngiug  this  interestiDg  instrimient  and  showing  it 
to  them  in  action,  and  thought  the  instrument  would  undoubtedly  be 
yery  useful  if  extensiyely  used  for  the  examination  of  atmospheric 
germs  in  hospitals  or  places  where  infection  was  suspected. 


Mr.  Crisp  called  attention  to  the  views  of  MM.  Prinz  and  Van 
Ermengem  as  to  the  markings  of  diatoms  (supra^  p.  411),  and  to  the 
paper  by  Dr.  Hogg  on  the  movements  of  diatoms  (atUe,  p.  262). 

Mr.  Michael  said  it  would  be  interesting  to  know  how  these 
sections  were  obtained,  whether  by  grinding  or  by  any  other  means. 
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Mr.  Wilson  understood  that  the  sections  of  the  rock  were  ground 
down  in  the  nsnal  way ;  and,  this  being  done,  the  oalcite  was  dissolyed 
oat,  so  as  to  leaye  the  section  of  the  diatom  free. 


Messrs.  Malcolm  Morris  and  0.  C.  Henderson's  paper,  "  On  the 
Life-history  of  the  Bingworm  Fungus,"  was  read  by  the  Secretary, 
photomicrographs  in  illustration  being  handed  round  for  examination 
{BUjfnra,  p.  829). 

The  Chairman  was  sure  that  all  would  agree  that  this  paper  was 
one  of  considerable  interest,  as  indeed  was  always  the  case  wheneyer 
a  disease  could  be  traced  to  its  source.  It  had,  howeyer,  yet  to  be 
seen  whether  this  was  a  yariety  of  some  known  species  of  PenidUiumf 
or  whether  it  was  some  specific  form ;  but  whicheyer  it  might  proye  to 
be,  it  was  yery  satisfactory  to  find  that  it  had  been  so  clearly  traced  as 
the  producer  of  the  ringworm  disease. 

Dr.  D^iddox  said  it  had  giyen  him  much  pleasure  to  follow  up  all 
these  experiments  independently,  and  he  comd  say  that  he  had  con- 
firmed them  alL  It  was  yery  curious  and  interesting  to  watch  the 
growth  of  these  forms,  which  he  could  be  sure  that  he  had  neyer  seen 
figured  anywhere  before.  He  had  not  yentured  to  try  the  incubating 
fvocess,  but  lound  that  the  growth  took  place  at  the  ordinary  tem- 
perature of  a  room,  only  under  these  conditions  it  went  on  more 
slowly.  He  thought  they  might  take  it  as  being  really  preyed  that 
this  fungus  was  the  cause  of  the  disease,  but  whether  or  not  it  was  a 
distinct  form  he  was  unable  to  say.  The  bearing  of  a  subject  of  this 
kind  upon  the  apparatus  which  he  had  exhibited  was  obyious  :  it 
might  readily  be  used  in  a  large  schoolroom  where  ringworm  was 
preyident,  and,  by  catching  the  germs,  might  proye  that  they  were 
carried  about  in  the  air  from  child  to  child. 

Mr.  Morris,  in  reply  to  an  inyitation  frt)m  the  Chairman,  said  he 
merely  wished  to  point  out  that  all  preyious  obseryers  who  had  used 
fluid  had  met  with  the  difficulty  that  other  germs  and  fungi  got 
mingled  with  it.  What  was  claimed  for  their  procedure  was  that  in 
using  gelatine-peptone  the  growth  went  on  in  the  substance  of  the 
jelly,  so  that  it  was  quite  possible  to  mark  down  a  particular  spore 
and  watch  it  frt)m  day  to  day.  They  had  noted  that  me  fructification 
did  not  take  place  until  the  jelly  had  dried  down  to  a  certain  degree. 
The  frmgus  might  possibly  be  a  yariety  of  PeniciUiutny  but  they  had 
tried  to  produce  the  thing  backwards  with  PenicUUum  and  had  failed, 
as  all  preyious  obseryers  had  done.  It  had  been  belieyed  that  this 
fungus  belonged  to  a  separate  group,  and  that  it  was  a  Mucor. 

Mr.  C.  0.  Matihews*8  paper,  "<  On  the  Bed  Mould  of  Barley," 
was  read  by  Mr.  Cowan,  the  subject  being  illustrated  by  numerous 
diagrams  (mtpray  p.  821). 

Mr.  Bennett  wought  the  paper  was  an  extremely  interesting  one. 
He  remembered  that  there  was  a  notice  about  two  years  ago  in  the 
Bulletin  of  the  French  Botanical  Society  on  red  grains  of  com :  he 
belieyed  wheat  was  referred  to.    The  cause  of  the  red  colour  was  in 
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tiiat  case  attributed  to  miorooooci  It  was  interestiiig  to  find  that  in 
the  case  of  the  barley  detailed  in  the  paper  that  evening  the  cobnr 
was  due  to  a  fongos  of  a  higher  charaoter  than  the  microooccns. 


The  Boy.  E.  J.  Holloway*8  letter  was  read,  aocompanying  some 
dried  mad  from  the  rain-water  spouting  of  the  ohorch,  which  when 
moistened  showed  a  large  number  of  orange  coloured  rotifers.  The 
colour,  Mr.  Hollowaj  thought,  might  be  due  to  lichen  spores,  which 
isH  into  the  gutter  from  the  roo^  and  which  can  be  seen  in  the  dried 
deposit. 

The  Chairman  said  it  would  be  interesting  to  examine  whether  the 
orange  colour  was  really  in  the  tissues  of  the  animals,  or  was  acci- 
dent^, from  their  having  taken  in  some  colouring  matter  as  Mr. 
Holloway  suggested.     

Kr.  B.  W.  Thomas's  letter  was  read  in  reference  to  24  slides  of 
Diatomaceaa  and  spicules  and  statoblasts  of  fresh-water  sponges 
which  he  sent.  Amongst  the  former  were  8,  Niagara  from  the 
Niagara  river,  and  P.  dduxUtdum^  not  marine,  but  from  fresh  vrater. 


The  Conversazione  was  announced  for  the  2nd  May. 


The  following  Instruments,  Objects,  ftc.,  were  exhibited:— 

Mr.  Crisp:— {1)  Bertrand's,  (2)  Fuess's,  and  (8)  Nachet's  Petro- 
logical  Microscopes,  (4)  Bollett's  Polari-Spectro-Microscope. 

Rev.  E.  J.  Holloway : — Eotifers  in  dried  mud. 

Dr.  Maddox : — Double  Aeroscope. 

Mr.  C.  G.  Matthews :— Specimens  in  illustration  of  his  paper 
on  the  Bed  Mould  of  Barley. 

Messrs.  M.  Morris  and  G.  C.  Henderson : — ^Photomicrographs  of 
Bingworm  Fungus. 

Hfr.  B.  W.  Thomas : — ^DiatomaceeB  and  Spicules  and  Statoblasts  of 
Fresh-water  Sponges. 

Mr.  J.  W.  Beed: — ^Non-calcareous  cystoliths  in  the  Medullary 
parenchyma  of  Gold/ussia  ieophyUa  and  caJoareous  cystoliths  in  cortex 
ofsame  (ante,  p.  95). 

New  Fellows: — ^The  following  were  elected  Ordinary  Fellows: — 
Messrs.  E.  R  Blundstone,  F.  R  Flintan,  C.  F.  Holland,  and  D.  S. 
Eellicott,  B.S.,  Ph.D.;  and  as  Ex-offido  Fellow,  the  President  for 
the  time  being  of  the  American  Society  of  Microscopists. 
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C0HYBB8AZIONS. 

The  following  is  a  list  of  the  objects,  &c.,  exhibited  at  the  Con- 
versazione on  the  2nd  of  May,  1883 : — 

Mr.  Baker: 

Slides  illustrating  the  Embryology  of  Marine  Crustacea,  Fishes, 
&c.     By  Sinel  &  Co.,  of  Jersey. 
Messrs.  R  and  J.  Beck : 

Spirillum^  showing  jointed  structure ;  striated  mnsde ;  and  mem- 
brane from  eye  of  cat. 
Mr.  Cocks: 

Ova  of  perch,  and  Canochilui  volww. 
Mr.  Cnrties: 

Diatoms  from  Hong  Eong. 
Mr.  F.  Enock: 

Apis  meiUfica^  showing  poUen-baskei 
Mr.  James  Fleming : 

Volvox  ghbator^  showing  the  hatching  of  Notammaia  paranta  in  the 
interior. 
Mr.  A.  de  Sonza  Groimaraens : 

Ftmgns  spores  and  mycelium  from  Halifax  coal  strata. 
Mr.  H.  F.  Hailes : 

Foraminifera  from  Teneriffe. 
Mr.  J.  E.  Inffpen : 

Steinheiri9  Micrometer  Eye-pieces  (solid  and  aohromatio),  li,  1, 
and  i  in. 
Mr.  W.  Joshna : 

Stigonema  mamiUoaum  (Ag.)  from  a  bank  of  Lake  Ogwen,  near 
Capel  Corig,  N.  Wales;  and  Bostrychiaaertularia (ilont.)  frt)m 
Bermudas 
Dr.  Maddox : 

Aerosoope  and  Aspirator  combined  for  collecting  floating  matters 
in  the  air. 
Mr.  A.  D.Michael: 

Beprodnctive  organs  of  DamcBus  genicidaiui. 
Dr.  Millar: 

Teirarhynx  from  stomach  of  cod. 
Mr.F.  W.Millet: 

A  selection  of  Foraminifera. 
Mr.  E.  M.  Nelson : 

Podura. — ^Polarized  light    Zeiss  water-immersion  l-25th  NA. 

1  *  1.    Magnification  2500  diameters. 
Pleurosigma    Faseiola, — ^Powell    and    Lealand's    Oil-immersion 
l-25th  NA.  1*38.    Direct  light  achromatic  condenser.    Mag- 
nification 2500  diameters. 
New  Model  of  Stand.    By  Messrs.  Swifl  and  Son. 
Messrs.  Powell  and  Lealand : 

Poduraf  Amphipleura  peUueida^  &c.,  with  l-25th  Oil-immersion 
N.A.  1*88  and  Achromatic  Condenser. 
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Mr.  B.  W.  Priest : 

Statoblasts  of  Fresh-water  Sponge,  showing  tabes  and  processes. 
Mr.  J.  W.  Reed: 

Spicnlar  cells  in  cortical  portion  of  stem  of  Araucaria  BidwUUi 
and  A.  eocceUfi, 
Mr.  S.  O.  Bidley : 

ChfiBtopodoos  annelid. 
Mr.  G.  Smith  : 

Nephiline  dolerite,  pitohstone,  &c. 
Messrs.  Swift  and  Son : 

Eggs  of  parasite  of  goose. 
Mr.  W.  A.  Thoms. 

Potato  disease :  sclerotia  of  Peronotpora  infeatatu,  as  seen  on  the 
under  side  of  mature  leaf  of  potato,  both  ungerminated  and 
germinated. 
Mr.  A.  Topping : 

Larva  of  bot-fly,  pupa  of  black  ant  in  the  cocoon,  &o. 
Mr.  H.  Waddington : 

Mdicerta  ringena  and  Stentor, 


MsETiNO  07  9th  Mat,  1883,  at  King's  Oollboi,  Strand,  W.O. 
Db.  B.  BBAiTHWArrs,  FX.S.  (Yicb-Pbesidbnt),  in  the  Chaib. 

The  Minutes  of  the  meeting  of  11th  April  last  were  read  and 
confirmed,  and  were  signed  by  the  Chairman. 


The  List  of  Donations  (exclusiTe  of  exchanges)  received  since 
the  last  meeting  was  sabmitted,  and  the  thanks  of  the  Society  given 
to  the  donors. 

From 
Dodel-Port,  A.  &  G.—AnatomiBch-physiologificher  Atlas  der 

Botanik.    Part?     The  Authors, 

Gobbold,  T.  S.— The  Internal  Parasites  of  our  Domesticated 

Animals,    iv.  and  144  pp.,  28  figs.    (8vo,  London,  1873.) 
Gray,  H.— Anatomy,  Desonptive  and  Surgical.    6th  ed.  by  T. 

Holmes,   cxxx.  and  768  pp.,  895  figs.    (8vo,  London,  1869)       Mr,  Crisp, 


»pp.,»a 
4th  ed., 


Miorographic  Dictionary.   4th  ed..  Parts  xyI-xxi Mr,  Van  Voorst, 


The  Chairman  said  they  were  fEtvonred  that  evening  by  the  presence 
of  Mr.  Bomyn  Hitchcock,  of  New  York,  and  he  inyited  that  gentleman 
to  address  the  meeting. 

Mr.  Hitchcock  said  he  regretted  that  he  did  not  know  in  time  that 
he  was  coming  to  England,  or  he  would  have  brought  some  instra- 
ments  for  exhibition.  Taking,  however,  jost  what  he  had  in  hand,  he 
would  exhibit  two  pieces  of  apparatus  which  he  thonght  might  be  of 
interest.  The  first  was  Gnmow's  camera  Incida,  and  the  other  a 
detaching    nose-piece  (Pease's  "Facility"  nose-piece)  for  rapidly 
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fixing  and  remoTing  objeotives  from  the  Microscope  (supra,  pp.  423 
and  425).  The  latter  was  made  upon  the  principle  of  the  self-acting 
chnck,  there  being  three  lateral  jaws  which  were  forced  inwards  as 
the  collar  was  tamed.  On  each  objective  a  ring  was  fixed  in  which 
was  a  small  groove,  by  means  of  which  the  attachment  was  made  with 
great  facility.  He  had  not  yet  had  the  opportanity  of  comparing  this 
appliance  with  others  devised  for  similar  purposes,  but  he  knew  that 
it  had  been  in  the  hands  of  a  gentleman  who  was  a  very  expert  mani- 
pnlator,  who  said  that  it  did  all  that  was  claimed  for  it.  He  had  also 
brought  with  him  three  objectives  of  American  manufacture,  which 
might  be  of  interest :  one  of  these  was  a  l-6th  in.  dry  objective  by 
Spencer ;  another  was  a  l-15th  in.  immersion,  also  by  Spencer ;  and 
Uie  third  was  a  combination  by  Gundlach  :  it  was  a  H  in.,  but  could 
be  converted  into  a  3  in.  by  simply  removing  the  front  lens. 

Mr.  Ingpen  asked  if  the  camera  lucida  by  Grunow  was  claimed  to 
be  new,  or  simply  a  convenient  application  of  earlier  methods.  M. 
Nachet,  some  years  ago,  produced  a  camera  on  the  same  reflecting 
principle,  but  in  which  he  used  a  film  of  gold  so  thin  that  it  not  onlv 
reflected  the  drawing,  but  also  allowed  sufficient  light  to  pass  through 
it  to  enable  the  object  to  be  viewed.  The  plan  was  one  which  appeared 
to  work  very  well,  the  only  disadvantage  being  that  the  object  had  to 
be  seen  through  a  very  thick  piece  of  glass  which  in  some  cases 
caused  distortion  of  parts  of  the  image.  With  regard  to  the  nose* 
piece,  it  seemed  to  him  to  work  well,  but  it  should  be  noted 
that  it  would  be  necessary  to  have  every  objective  intended  to 
be  used  with  it,  fitted  with  one  of  the  grooved  collars.  Whether  or 
not  it  would  prove  better  in  practice  then  Mr.  Nelson's  nose-piece, 
could  only  be  determined  by  practical  use. 

Mr.  Curtis  said  that  the  '*  Facility  "  nose-piece  appeared  to  be  an 
admirable  contrivance,  and  one  which  certainly  answered  to  its  name. 
Its  action  was  perfect,  provided  care  was  taken  to  cut  the  ring 
accurately. 

Mr.  Hitchcock  said,  so  fiur  as  Mr.  Grunow  was  concerned,  his 
camera  lucida  was  a  perfectly  original  idea,  but  it  was  possible  that 
he  had  not  the  fiicilities  for  Imowing  what  had  been  done  elsewhere. 
Indeed  it  would  seem  a  little  strange  if  so  simple  a  contrivance  had 
not  been  thought  of  before.  The  rings  were  cut  inside  to  the 
Society's  screw,  so  that  any  objective  would  fit  them,  and  it  was  the 
practice  to  send  out  four  rings  with  each  nose-piece.  Of  course  if  a 
person  had  more  than  four  objectives,  he  had  only  to  order  additioniJ 
rings  for  them. 

Dr.  Anthony  said  that  the  weak  point  of  Nachet's  camera  lucida 
was  that  the  image  of  the  pencil  could  not  be  seen  equally  well  over 
the  entire  field,  and  that  it  became  entirely  lost  towards  the  outer 
side,  or  that  which  was  fEirthest  from  the  body  of  the  instrument. 
He  would  like  to  ask,  therefore,  if  in  this  new  arrangement  the  point 
of  the  pencil  could  be  more  clearly  seen. 

Mr.  Crisp  understood  that  it  was  claimed  the  pencil  could  be  seen 
with  exceptional  distinctness. 

Mr.  Mayall  drew  upon  the  blackboard  diagrams  showing  the  con- 
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atrnotion  of  the  three  forms  of  instrament  under  disctusBioii — (1) 
Naohet's,  (2)  Abbe-Zeise'B,  (8)  Gnmow's. 

The  Chairman  thought  that  the  variety  of  these  instmments 
showed  that  there  had  been  considerable  difficulty  met  with  in 
endeavonring  to  obtain  good  results.  His  own  experience  was  that  it 
was  better  to  keep  to  one  form,  and  by  constant  use  to  acquire  fi^cilify 
in  its  manipulation. 

Mr.  Cnsp  said  one  way  which  had  been  suggested  for  getting 
orer  the  difficulty  of  seeing  the  pencil  was  to  draw  on  black  paper 
with  a  white  bone  pointer,  the  under  surface  of  the  black  paper  b^g 
also  blackened,  and  transferring  the  marks  made  upon  its  upper  side 
to  a  sheet  of  white  paper  underneath. 

Mr.  Hitchcock,  in  reply  to  some  remarks  by  Mr.  Ingpen  as  to  the 
difficulty  of  seeing  both  the  object  and  the  pencil  point  at  the  same 
time,  said  he  thought  that  the  most  perfect  form  of  camera  was  one  in 
which  the  pupil  of  the  eye  was  divided,  because  when  they  had  obiects 
to  deal  witii  in  which  there  was  a  great  contrast  between  the  Ught 
from  various  portions,  there  would  be  some  parts  where  the  pencil 
would  be  seen  with  great  clearness  under  any  conditions,  but  when,  in 
other  portions,  the  Hght  became  stronger  and  the  pencil  point  conse- 
quently dimmed,  all  they  had  to  do  was  to  move  the  pupil  over  the 
edge  sufficiently  to  equalize  the  light  according  to  l^e  requirements 
of  the  altered  conditions. 

Mr.  Stewart  was  under  the  impression  that  any  shifting  of  the 
position  of  the  pupil  would  be  likely  to  involve  an  apparent  shifting 
<^  the  image,  which  would  be  an  inconvenience. 

Mr.  Michael  said  he  had  a  good  deal  of  experience  in  this 
matter,  and  had  always  found  that  if  the  pupil  was  moved  the  image 
did  certainly  shift;  but  he  had  got  over  all  practical  difficulty  by 
using  two  la^ps,  one  to  illuminate  the  object  in  the  usual  way,  and 
tiie  other — the  more  powerful  of  the  two— to  illuminate  the  paper, 
and  in  this  manner,  with  a  very  little  trouble,  the  apparatus  could  be 
so  arranged  that  neither  the  light  on  the  object  nor  that  on  the  pencil 
would  overbalance  one  another. 


Mr.  Coppook  exhibited  a  new  and  cheap  fonn  of  Microtome,  devised 
by  Mr.  Cathcart,  for  freezing  by  means  of  ether  spray,  by  means 
of  which  a  gum  solution  or  paraffin  can  be  frozen  in  one  minute  with 
a  consumption  of  l-16th  oz.  of  methylated  sulphuric  ether. 

Mr.  Groves  thought  it  a  very  nice  instrument  for  the  purpose,  the 
chief  objection  to  it  being  that  the  vapour  of  the  ether  was  discharged 
into  the  room. 


Mr.  Watson  exhibited  and  described  a  new  form  of  Microscope 
with  swinging  substage,  the  pattern  having  been  suggested  by  "Mr. 
Bidloch's  Biological  Microscope. 
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Kr.  Crifp  called  attention  to  another  novelty,  which  for  olmoiui 
reasonB  was  not  exhibited  that  evening,  viz.  a  type  slide  of  diatoms 
by  J.  D.  MoUer,  containing  1600  species,  the  price  of  which  was 
1600  marks,  or  80/.  MoUer's  type  slides,  he  might  add,  were  now  to 
be  had  mounted  in  four  different  media,  incln&ig  phosphorus  and 
monobromide  of  naphthaline. 


Dr.  Braidwood  read  his  paper  '*  On  Observations  on  Three  Human 
Contagia,"  the  subject  being  illustrated  by  specimens  exhibited  nnder 
ite  Microscope. 

The  Ghamnan  expressed  the  pleasure  with  which  he  had  listened 
to  this  very  interesting  paper  upon  a  subject  of  so  much  importance, 
the  area  of  which  seemed  widening  every  day. 

Dr.  Maddox  said  it  would,  in  connection  with  this  subject,  be 
interesting  to  know  that  the  Aeroscope,  which  he  had  the  pleasure 
of  exhibiting  at  the  last  meeting  of  the  Society,  was  an  instru- 
ment specially  designed  for  carrying  out  observations  such  as  those 
described  in  the  paper.  There  could  be  no  doubt  that  the  sub- 
ject covered  a  very  wide  area,  so  great  indeed  as  to  be  beyond  the 
compass  of  any  private  individuals,  so  that  the  subject  was  one  which, 
owing  to  its  great  importance,  he  thought  should  be  worked  out  with 
the  assistance  of  the  Government.  This  was  how  it  was  being 
investigated  in  Paris,  with  very  remarkable  resiUts.  He  held  in  his 
hand,  and  would  submit  for  examination,  a  most  interesting  diagram, 
which  had  been  prepared  from  the  consideration  of  some  80,000  ex- 
periments at  Paris,  and  which  showed  that  the  atmosphere,  though 
laden  with  these  germs,  was  not  homogeneously  so.  There  were 
many  more  at  some  periods  than  at  others,  and  it  was  found  that 
rainlftU  diminished  tiie  number  very  considerably.  They  needed, 
however,  all  the  information  it  was  possible  to  obtain,  and  a  large 
amount  of  careful  observation  would  be  necessary  before  they  could 
arrive  at  any  definite  conclusions.  At  present  they  were  unable  to 
say  that  the  death-rate  was  sensibly  affected  by  the  quantity 
found. 

Dr.  Anthony  inquired  if  there  was  any  great  difficulty  in  staining 
the  specimens  with  Vesuvian  brown  ?  AU  that  really  appeared  to  be 
necessary  was  to  stain  with  something  which  would  affect  the  germs 
more  thioi  the  surrounding  medium.  As  described  in  the  paper,  it 
would  seem  to  be  a  ver^  simple  thing  to  repeat  the  experiments  and 
to  verify  them.  He  might  mention,  as  a  practical  point  to  be  noted, 
that  all  these  zymotic  diseases  became  much  more  mfectious  towards 
the  conclusion  of  their  course,  and  that  they  were  far  more  so  after 
the  patient  was  up  and  apparently  recovered  than  when  he  was  down 
and  lying  in  bed,  and  that  it  was  when  the  disease  was  passing  away 
that  it  was  really  the  most  contagious. 

Dr.  Braidwood,  in  reply,  said  that,  with  regard  to  the  staining,  the 
process  was  quite  simple,  and  was  arranged  so  as  to  involve  as  Httle 
manipulation  as  possible.  The  drop  of  albumen  was  dried  gently 
over  the  spirit-lamp  with  great  care,  and  the  slide  was  then  laid  with 
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the  film  downwards  in  a  watch-glass  containing  the  stain,  the  excess 
of  staining  being  afterwards  discharged  by  simple  washing.  With 
regard  to  the  development  of  these  germs  into  higher  forms  of  life, 
he  had  no  practical  experience,  except  in  the  case  of  measles,  in 
which,  as  already  described,  the  two  forms  were  seen,  the  rodnshaped 
forms  appearing  on  the  fourth  day.  In  the  case  of  chicken-pox,  he 
had  not  been  able  to  make  this  out,  as  he  had  not  been  able  to  trace 
the  subject  out  so  well  as  he  could  have  wished  by  continuing  his 
observations  from  day  to  day. 


Dr.  Beale*8   drawings  of  organisms  from   Thames  mud  were 
exhibited. 


Mr.  C.  J.  Muller*8  note  on  the  decomposition  of  Synedra  radiatu 
by  caustic  potash  was  read  {supra,  p.  409). 


The  following  Instruments,  Objects,  fto.,  were  exhibited  :— 

Dr.  Beale : — ^Drawings  of  organisms  from  Thames  mud. 

Mr.  Bolton  : — Spawn  of  perch  (?) 

Dr.  Braidwood : — ^Three  slides  to  illustrate  his  paper.  ^Section 
of  skin  showing  the  Bacilli  of  Measles;  Fluid  from  l^e  yesiclos  of 
Varicella — chicken-pox;  &o.) 

Mr.  Coppock : — Cathcart's  Ether-spray  Freezing  Microtome. 

Mr.  Crisp : — El5nne  and  Muller's  *'  Pendulum  "  Stage  and  Micro- 
scope. 

Mr.  Hitchcock: — (1)  Gmnow's  Camera  Lucida.  (2)  Pease's 
"  Facility  "  Nose-piece. 

Mr.  Watson : — New  Microscope. 


Hew  Fellows.— Messrs.  £.  T.  Bastin,  Thomas  J.  BurriU,  A.M., 
Ph.D.,  Lester  Curtis,  MJ).,  Henry  J.  Detmers,  Edward  D.  Oravill, 
Walter  Townend,  A.  G.  Warner,  and  James  Whitson,  M.D. 

Walter  W.  Rbsybs, 

A$$ist,'8eoreiary, 
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